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PROTEIN-LOSING GASTROENTEROPATH Y 


HYPOPROTEIN/EMIA DUE TO GASTROINTESTINAL PROTEIN LOSS OF VARYING ETIOLOGY, 
DIAGNOSED BY MEANS OF 3!T-ALBUMIN 


By MICHAEL SCHWARTZ and STIG JARNUM 


Several investigations published during the 
last two years have shown that the curious dis- 
ease idiopathic hypoproteinsemia in all cases ex- 
amined so far is not a disease entity (5, 9, 14, 15, 
19, 20, 22); the unexplained low serum protein 
value is a symptom of a disease located in the 
gastrointestinal tract. 

Just as the hypoproteingemia in nephrosis is 
due to protein loss through the kidneys, and thus 
a symptom of kidney disease, hypoproteingsemia 
can be a symptom of disease in the gastroin- 
testinal tract, where the serum proteins — not- 
ably albumin — leave the blood vessels and enter 
the gastrointestinal lumen, to be digested by the 
enzymes. The protein is thus lost as such for 
the organism; the term “Protein-losing Gastro- 
enteropathy” has been suggested for these dis- 
eases (13). 

The hypoproteingemia is accordingly due to a 
loss of protein. The protein synthesis is usually 
normal; it can even be increased (hypercatabolic 
hypoproteinsemia), but the ability of the liver to 
synthesize protein is rather limited. The liver 
cannot meet the demand made by a continuous 
great loss of protein, and hypoproteinsemia fol- 
lows. 

Cases of hypoproteingemia due to gastrointesti- 
nal protein loss are not uncommon. During the 
last two years we have examined 18 such patients 
whose cases are reported below. The main symp- 
tom in most cases was hypoproteinsemia, and 
usually the patients suffered from considerable 
edemas. 

METHOD 

All patients were investigated with 13!I-labelled 

albumin and most of them with !3!I-labelled poly- 


From Bispebjerg Hospital, Surgical Dept. A (Head: 
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hagen County Hospital, Med. Dept. F (Head: M. 
Schwartz). 


*) Kindly supplied by Robert S. Gordon, N.L H., 
Bethesda, Md, USA. 





vinylpyrrolidone (PVP) as well) Bi1I-labelled 
albumin was made in our own laboratory by the 
method of Veall, Pearson & Hanley (18); 
the radioactivity dose given was 30—50 micro- 
curies. Calculations of albumin turnover were per- 
formed with the method described by Pea r- 
son, Veall& Vetter (12). In all cases plasma 
and urine activities were followed for nine days 
and activity excreted in feces was determined 
during the first five days of the examination. 

Most patients were also investigated by means 
of Bi-PVP (5): following intravenous injection 
of B1J-PVP, fecal excretion of radioactivity was 
determined for five days. Excretion of radio- 
activity in the urine was also followed and one 
unsuitable PVP preparation was found by this 
procedure (almost 100 per cent of the injected 
dose of PVP excreted during the first 24 hours). 

The point in using the synthetic polymer PVP, 
is that this substance cannot be degraded by the 
enzymes in the gastrointestinal tract and any 
leakage from the blood to the stomach or intestine 
should be reflected in an increased fecal excre- 
tion of the substance. 

A labelled protein — for instance !3!I-labelled 
albumin — will be digested to amino acids which 
are reabsorbed, and an increased excretion of the 
labelling substance in the feces cannot be ex- 
pected. Most investigators who have examined 
the fecal excretion of 1311 following intravenous 
injection of !3!T-labelled albumin agree that very 
small amounts of 31 are excreted in the feces 
(2, 6, 8). Curiously enough, no systematic exami- 
nation of this question has been performed; we 
shall show later, that the examination of fecal 
excretion following intravenous injection of 1311I- 
labelled albumin is useful to prove gastrointestinal 
protein loss. 


MATERIAL 
Our 18 patients fall naturally into two groups: 
eight with protein loss in the stomach and nine 
patients in whom the abnormal protein loss was 
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Table I. 
Protein Losing Gastropathy. 
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located to, the small intestine, and one with hypertrophic gastritis. In addition the external mu- 


protein loss from the colon. 

The most important data for the patients are 
given in Table 1 (gastric losers) and Table 2 
(intestinal losers). In the following section a 
short case history is given for each of the 18 
patients. 

CASE REPORTS 
A. Gastric protein losers. 

1. S. A. L.…, male, 34 vears. (Bispebjerg Hospital, 
Med. Dept. B, Case No. 1 from Schwartz & Jar- 
num 1959 (15). 

He had suffered for three vears from varying 
dependent edema and hypoproteinemia. He had no 
dyspepsia. During the last vear his state gradually 
deteriorated, partly because he refused to become 
hospitalized. Eventually he was admitted acutely ill 
with severe generalized edema, ascites and diar- 
rhoea. On a previous occasion his serum albumin 
was found to be low, his albumin degradation rapid 
and the albumin production even higher than normal 
(Table 1). 

He had now a very low albumin (0.8 g/100 ml). 
The 131I-PVP test was abnormal. Paper electro- 
phoresis failed to reveal albumin in gastric juice, 
probably because this was highly proteolytic. Radio- 
gram and gastroscopy revealed a marked hypertrophic 
gastritis. After preoperative plasma infusions a partial 
gastrectomy was performed. Macro- and microscopical- 
Iy the stomach showed the typical picture of a severe 


scular coat of the duodenum and jejunum was found 
to be heavily infiltrated with granular deposits. 

The patient died suddenly and unexpectedly 10 days 
after the operation. Autopsy revealed severe pulmona- 
ry edema. 


2. H. M., male, 62 vears. (Bispebjerg Hospital, Med. 
Dept. B, Case No. 4 from Schwartz and Jarnum 
1959 (15). 

The patient, who had a mild diabetes mellitus for 
many years, began to suffer from rather severe dys- 
pepsia one year ago, and a few months later he no- 
ticed edema of the legs. A barium meal revealed a 
hypertrophic gastritis. Serum albumin was low (245 
g/100 ml). Appreciable amounts of albumin could be 
demonstrated in his gastric juice by paper electro- 
phoresis. 131I-albumin degradation rate was high, the 
131J-PVP test abnormal. After partial gastrectomy 
serum albumin became almost normal, and edema 
disappeared. No granular deposits were present in 
the muscular coat of his stomach or jejunum. 


3. E.F.H., female, 65 vears. (Bispebjerg Hospital, 
Med. Dept. B). 

More than 20 years ago she underwent bilateral 
mastectomy for mammary carcinoma. During the last 
10 vears she had consumed a considerable amount 
of hypnotics and in the same period contracted several 
fractures as a result of falling due to sudden loss of 
consciousness. For this reason she was admitted to 
hospital a number of times. Several spinal fractures 
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Table II. 
Protein Losing Enteropathy. 


Albumin Metabolism and Fecal Loss of Activity 





Following Intravenous Injection of *3!I-albumin 
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were revealed, but no halisteresis was present. Anti- 
epileptic treatment was initiated, as she occasionally 
had a seizure. At her last admittance to hospital 
(April 1959) she complained of edema of the legS for 
half a vear, and in the same period she had felt 
epigastric or right upper quadrant pain, sometimes 
with nausea and vomiting. Her serum albumin, which 
was almost normal one vear ago (3.7 g/100 ml), was 
now low (2.7). Her albumin degradation rate was 
high, albumin production rather low, but both within 
normal range. The 131I-PVP test showed an abnor- 
mally high fecal '?!I-excretion. A barium meal 





Fig. 1. 


X-ray of Stomach From Patient No. 3, Showing 
Hypertrophic Gastritis. 


revealed hypertrophic gastritis. (Fig. 1). The passage 
through the small intestine was slow. Cholecysto- 
graphy did not visualize the gall-bladder. No mal- 
absorptión ‘and no signs of hepatic dysfunction were 
present. She was dismissed without special treatment 
as her dyspepsia was slight and her edema mild. 


4. K.F., male, 65 vears. (Bispebjerg Hospital, Med. 
Dept. B). … 
During the last 20 vears he had suffered occasional- 
Iy from epigastric pain with nausea and vomiting. 


When he was 47 he received dietary treatment in a ‚ 


medical ward, as a radiogtam gave suspicion of a 
peptic ulcer near the pylorus. One vear ago he con- 
tracted a coronary infarction from which he recovered 
completely. . 

He was now re-admitted for increasing dyspepsia 
with moderate weight loss during 6 months. A new 
radiogram was interpreted as evidence of a hyper- 
trophic gastritis with a gastric ulcer close to the 
lesser curvature. During his hospital stay he occasio- 
nally displayed slight ankle edema. His serum al- 
bumin was low (3.0 g/100 ml). A 12!I-albumin study 
showed a normal degradation rate and a normal 
albumin production. An abnormally high fecal ex- 
cretion of 131!I was found after intravenous injection 
both of 13!T-albumin and *3!I-PVP. Albumin was 
demonstrated in neutral gastric juice by paper elec- 
trophoresis. He was successfully treated by a dietary 
regime, and one month later the radiological signs 
of uleer had disappeared. 

Seven months later he was seen in the out-patients’ 
ward. He had no dyspepsia and his serum albumin 
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was normal, but a barium meal still ‘showed a rough 
relief of the stomach. 


5. E‚N., male, 33 vears. (Bispebjerg Hospital, Med. 
Dept. B). 

He had a 5-vear history of periodical pains in the 
left upper quadrant. Two years before the admittance 
a barium meal revealeá a very rough relief of the 
corpus and a large gastric ulcer at the lesser curva- 
ture. He was now admitted on account of increasing 
pain, vomiting and weight loss during one month. 
A radiogram now showed a hypertrophic gastritis, 
whereas the ulcer had diminished considerably. His 
serum albumin was lowered (2.7—3.3 g/100 ml), 13!I- 
albumin degradation was rapid, and the albumin pro- 
duction high. An abnormal fecal '°!I-output was 
found after intravenous injection of both !2!I-albu- 
min and 13!I-PVP. 

He was put on a dietary regime and was discharged 
without complaints. 





6. W.D.‚male, 73 vears. (Copenhagen County Hos- 
pital, Glostrup, Med. Dept. F. To be published by 
Dich, Paaby & Schwartz (3)). 

This patient had always been healthy previously, 
when 2 years before admission he developed edema 
of the feet. The edema gradually increased and at 
admission he presented severe generalized anasarca 
with ascites and a large right-sided pleural effusion. 


There were no other complaints, especially none 
from the gastrointestinal tract. He had not lost 
weight. 


On admission total serumprotein was 3.1 g/100 ml 
with a serum albumin as low as 1.01 g/100 ml. The 
urine, heart and all liver-function tests were normal. 
Hemoglobin was 10.1 g/100 ml, sedimentation rate 
normal (6 and 3 mm 1 h). Gastric analysis revealed 
free acid following histamine, but in the fasting 
stomach aspirate considerable amounts of free al- 


bumin could be demonstrated by paper electro- 
phoreses. 
X-ray investigation demonstrated a large gastric 


tumour situated on the greater curvature — probably 
a big polyp. 

Investigation with !3!I-labelled albumin and *3!I- 
PVP both showed abnormal fecal loss (see Table 1). 

There was no doubt that the extreme hypoprotein- 
seemia was due to loss of protein from the gastric 
tumour. He was treated with large amounts of plasma 
intravenously, and lost all the edema (and 13 kg of 
weight). A partial gastrectomy was performed with 
removal of the tumour. There were no metastases 
to be seen. Microscopically, the tumour proved to be 
a polyp of a rather unusual type, with malignant 
degeneration in some areas. 

The postoperative course was completely unevent- 
ful and the patient was up and around after a few 
days. 

4 months later he was readmitted for examination. 
He had no complaints whatsoever. There were no 
edemas. Total serum protein was normal (7.2 g/100 
ml, serum albumin 4.7 g/100 ml). A new PVP-test 
was again performed and proved to be normal (0.16 
per cent excreted/5 days). 


7. S.T., female, 63 vears. (Bispebjerg Hospital, Med. 
Dept. B). 

After a 20 years’ history of periodical epigastric 
pain with nausea and edema of the legs, she was 
admitted to hospital with haematemesis and melaena 


in 1950, at an age of 53 vears. Radiogram of the 
stomach gave suspicion of an ulcer at the lesser 
curvature and a healed duodenal ulcer. She recovered 
on dietary treatment. Serum protein concentration 
was not determined. 

Nine vears later she was admitted to a surgical de- 
partment with acute abdominal pain. A barium meal 
now suggested the development of a gastric carcinoma, 
and a partial gastrectomy was performed. Macroscopi- 
cally the distal part of the stomach resembled a 
linitis plastica, but no malignancy was present on 
microscopical examination. However, there was found 
a chronic, atrophic inflammation with innumerable 
ulcerations penetrating to the level of the muscularis 


mucosae. Histological diagnosis: diffuse ulcerative 
gastritis. 
During the postoperative course, which was un- 


eventful, it was noticed that serum protein was low 
(4.1—5.6 g/100 ml). 

One vear later, April 1960, she was re-admitted on 
account of abdominal pain and dependant edema. 
Her serum albumin was low (2.4 g/100 ml), !311- 
albumin degradation rapid (20.5 per cent of circulat- 
ing albumin per day), albumin production was nor- 
mal. The 131I-PVP test was abnormal. Achlorhydria 
was present, albumin was demonstrated in gastric 
juice by paper electrophoresis, serum B; 2 was normal. 
A radiogram showed a somewhat rough relief of the 
mucosa. She was treated with diuretics, and her 
complaints diminished. 

In May 1960 she presented at a surgical ward with 
sudden abdominal pain and frequent vomiting. An 
abdominal mass was felt, and a laparotomy was per- 
formed. Hard fibrous tissue was found round the pan- 
creas and the afferent loop, which was almost oc- 
cluded. A duodeno-jejunostomy was made. Three days 
later she succumbed to peritonitis. At autopsy a hard 
and ulcerated area was found in the mucosa of the 
afferent loop at the site of constriction. Microscopy 
revealed an anaplastic carcinoma with a few signet- 
ring cells. The rest of the small intestine appeared 
normal and was not subjected to histological examina- 
tion. 


8. M.C, male, 57 vears. (Bispebjerg Hospital, Med. 
Dept. B). 

The patient was admitted to hospital in a confused 
state and did not manage to give his history. Accord- 
ing to his relatives he had been dyspnoeic for some 
vears due to heart failure and chronic bronchitis. 
A few weeks before admittance he developed edema 
of both legs and became more dyspnoeic. His tempera- 
ture was slightly elevated. He had no complaints 
during his hospital stay and was transferred to a 
psychiatric ward after 8 weeks because his confused 
mental state did not improve. 

Laboratory investigations revealed a normal hemo- 
globin concentration, an elevated ESR (32—37 mm), 
eosinophilia (313—525—750/4l), an abnormal brom- 
sulfalein retention (3227 per cent after 45 minutes), 
slight urobilinuria, normal thymol turbidity, GP- 
transaminase, serum bilirubin, prothrombin and blood 
ammonia (in both arterial and venous blood). His 
serum albumin was consistently low (about 2.5 g/100 
ml), the globulin fractions normal except a slight in- 
crease of a2-globulin. 

ECG was normal. Radiogram of the chest showed 
a normal heart shadow and pulmonary changes as in 
chronic bronchitis. 
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A barium meal revealed a coarse relief of the 
stomach. An intestinal series was normal. 

131J-albumin study showed a hypercatabolic pat- 
tern*), albumin production was normal. The fecal 
131]-excretion was abnormally high. As he was highly 
incooperative, a 131I-PVP test was not performed. 

Besides his hypercatabolic hypoalbuminemia (pro- 
bably due to some hypertrophic gastritis) this patient 
displayed signs of a hepatic affection (probably slight 
cirrhosis). 


B. Intestinal protein losers. 

1. K. K., female, 30 vears. (Bispebjerg Hospital, 
Med. Dept. B, Case No. 3 from Schwartz and Ja r- 
num, 1959 (15)). 

For 11 years she had suffered from asymmetrical, 
generalized edema. The edema had always been most 
marked on the right leg and the left hand. She had 
periodical dyspeptic complaints. A low serum al- 
bumin due to a rapid albumin degradation had been 
demonstrated previously (Schwartz and Tho m- 
sen, 1957). The PVP test was abnormal. Her fecal 
fat and nitrogen were normal. Radiograms 1955 and 
1958 suggested slight jejunitis. Explorative laparoto- 
my was performed December 1958. A slight amount 
of milky ascites was present. The jejunum was red- 
dish-brown and thick-walled. 120 cm distal to Treitz’ 
ligament the changes decreased, the ileum being only 
slightly thicker than normal. Prominent lymphatics 
traversed the serosal surface of the gut. No resection 
was done on account of the diffuse lesion. Biopsies 
showed a heavy granular infiltration of the external 
muscular coat of the jejunum. The mucosa was 
normal. 

Since the operation the condition has been un- 
altered. Edema is always present on the legs, although 
they have diminished somewhat under continuous 
treatment with diuretics. 


2. E. S, female, 32 vears. (Bispebjerg Hospital, 
Med. Dept. B, Case No. 2 from Schwartz and Ja r- 
num, 1959 (15). 

Since childhood she had mild bronchial asthma. 
During the past 17 vears she had suffered from 
varying dependent edema (most marked on the right 
leg) (often with ascites) and hypoproteinemia. In 
addition she had intermittent diarrhoea and nausea. 
During a gynecological laparotomy in 1954 for an 
ovarian cyst‚ a small amount of milky ascites was 
found, and it was noticed that the Ivmphatics of 
the small intestine were prominent and the mesentery 
rather succulent. 

In 1956 a rapid !*!I-albumin degradation rate was 
found. In 1958 a 13!I-PVP test was performed which 
showed an abnormal fecal !5!I-output. Radiograms 
of the small intestine had been abnormal in 1953, 
but since then no pathological changes had been seen. 
An explorative laparotomy was performed in Sep- 
tember 1958. The lesions found were almost identical 
to those of the foregoing patient (K.K.), except that 
they were more widespread. Milky ascites, prominent 
lymphaties, granular infiltration of the jejunal mu- 
scularis and an apparently normal mucosa were all 
present. 








%*) Calculations were performed according to the 
method of Matthews (1957) (11) as no quan- 
titative urine collection could be ascertained. 





Fig. 2. 


Granuloma with a Giant Cell From Mesenterium of 
Patient No. 3 From Intestinal Series. 


After the operation her state remained unchanged. 
She has almost always some edema of the right leg. 


3. R. L., male, 40 vears. (Bispebjerg Hospital, Med. 
Dept. B). 

From the age of 17 vears he was an alcoholist for 
a period of 20 years. In 1957 he was admitted to hos- 
pital because of periodical diarrhoea and edema of 
the legs for a few months. A hypoproteinemia was 
found, but no proteinuria and a normal hepatic func- 
tion. Radiogram of the small intestine suggested a 
severe enteritis. He was treated with a protein-rich 
diet without success. Gradually generalized edema 
developed. 

One year later he was admitted to Medical Depart- 
ment B, Bispebjerg Hospital. A low serum protein was 
again found. 13 !I-albumin degradation rate was much 
increased, and the '2'I-PVP test was abnormal. 
Further he had steatorrhoea with reduced absorption 
of fat and A-vitamin. Gluten-free diet was not bene- 
ficial. Explorative laparotomy was performed in April 
1959. Widespread granulomas up to the size of a pea 
were scattered over the peritoneum and gave the im- 
pression of a peritoneal carcinosis. A small amount 
of milky ascites was present. Lymphatics were visible 
on the small intestine. The jejunum was brown. 80 cm 
distal to the Treitz’ ligament a mass was felt at the 
attachment of the mesentery. A small (20 cm) resec- 
tion of the intestine was done including this mass. 
Microscopy of this and biopsies from the mesentery 
and ileum showed that the granulomas contained 
epitheloid cells and a few giant cells. The jejunal 
mucosa contained groups of phagocytes with sudano- 
philic particles. The remaining part of the mucosa 
was normal. The external muscular coat contained 
numerous granulae. No granulae were present in the 
ileum. Lymphatics were not dilated in the histological 
preparations. Microscopical diagnosis: Whipple's dis- 
ease? Tuberculosis? Sarcoidosis? (Fig. 2). 

After the operation a Kveim’s and a Mantoux'’s 
tuberculin test were done. They were both negative. 

The patient has been treated with diuretices and 
occasional plasma infusions. Prednisone therapy has 
been tried, but was unsuccessful. He eats a normal 
diet, as his steatorrhoea is essentially unaffected bv 
the dietary regime. His hypoproteinemia remains un- 
changed. 
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4. B. P., female, 49 vears. (Arhus Kommunehospi- 
tal, Med. Dept. C. To be published by Jarnum and 
Posborg Petersen) (10). 

For 15 years she had suffered from periodical 
edema of the legs. She had no other complaints. A 
low serum albumin, a rapid ‘3!I-albumin degra- 
dation and an abnormal 13!I-PVP test were demon- 
strated. Explorative laparotomy revealed lesions 
which were very similar to those of patient 1, (K. K.). 
The jejunum was thick-walled and dark brown with 
prominent lymphatic. Milky ascites was present. Mi- 
croscopy showed a normal mucosa and granular in- 
filtration of the external muscular coat. 


5. D. S. N., female, 5 months. (Blegdamshospitalet, 
Pediatric Dept). 

This female infant was admitted to hospital 44 
months old after a few days of diarrhoea and vomit- 
ing. Shortly afterwards she contracted a pneumonia 
and a right-sided otitis media. 10 days after the ad- 
mittance, edema of her face and extremities was no- 
ticed. A low serum albumin (1,6 g/100 ml) was 
found. Her albumin production was normal, but al- 
bumin was very rapidly catabolized. The '3:I-PVP 
test gave an elevated !'?'I-excretion in the stools. 
From this it was evident that her hypoalbuminemia 
was due to gastrointestinal protein loss. 


6. J. C., female, 49 vears. (Bispebjerg Hospital, Med. 
Dept. C.). 

Nine months before admission this patient began to 
lose weight and felt tired. She lost 18 kg of weight 
and several examinations were made at other hospi- 
tals. Six months before admission, biopsy from a 
Iyvmph node in the neck demonstrated Hodgkin’s dis- 
ease. Two months later she was admitted to a surgic- 
al department with symptoms of appendicitis. At 
operation the appendix was found perforated and 
purulent peritonitis had developed; the intestine were 
not examined further. An appendectomy was perform- 
ed and following treatment with antibiotics she re- 
covered. At this time she had edema which rapidly 
increased and she was transferred to the medical de- 
partment for further examinations. Several investig- 
ations were made including a new biopsyv, this time 
from the left axilla, again showing Hodgkin’s disease. 

She had severe hypoproteinsemia (total serum 
protein 4.1 g/100 ml, serum albumin 1.0 g/100 ml) 
but no signs of kidney, liver or heart disease. The 
main symptoms were now excessive edema with as- 
cites and several loose stools every dav. 

X-ray examination of the gastrointestinal tract 
showed a normal esophagus and stomach, but the 
passage through the small intestines was very rapid, 
and the distribution of the contrast medium was 
“patchy”. The X-ray diagnosis was jejunitis. 

The patient was treated with prednisone, plasma 
infusions, X-ray irradiation on the abdomen. Para- 
centesis of the abdomen showed milky ascites. Her 
general condition improved considerably and her 
edema cleared almost completely, although the serum 
proteins remained almost the same (maximal serum 
albumin 1.5 g/100 ml). She left hospital at her own 
wish, in an extremely emaciated state (weight 36,5 
kg), and it was reported that she died at home a few 
months later. 

The examination with labelled albumin showed a 
very rapid turnover of a small albumin pool (see 
Table 2). Her fecal excretion of radio-activity follow- 





ing the labelled albumin intravenously was 1.08 per 
cent/5 days, a very high value and surely abnormal, 
The patients’s condition was investigated in 1957 
before anything was known about PVP, so this ex- 
amination was not done. 

The diagnosis was Hodgkin’s disease with abdomi- 
nal localization and gastrointestinal protein loss. 


& ME 
Malmö). 

One year before admission he suffered from severe 
fatigue and diarrhoea; he had 3—4 loose stools a day 
and for 9 months he suffered from edema of the feet 
as well. 

Physical examination did not disclose anything 
remarkable except slight edema. 

Laboratory examinations showed a slight anemia 
(hb per cent 78), elevated sedimentation rate (34 
mm/h.). No signs of liver, kidney or heart disease. 
Serum proteins: Total protein 6.1—5.9 g/100 ml, 
serum albumin: 2.3—1.9 g/100 ml. 

X-ray examination of the gastrointestinal tract 
showed signs of irritation of the last segment of the 
ileum and also ascending colon, where the mucosal 
pattern looked like colitis. The X-ray diagnosis was 
terminal ileitis. Examination with !3!I-albumin 
showed considerably increased fecal loss of the label 
(1.23 per cent/5 days). He was also investigated with 
131I-PVP, but unfortunately this batch of PVP was 
bad (100 per cent excretion in the urine during the 
first 2 days) and the almost normal fecal excretion 
following the intravenously given PVP is probably 
erroneous (cf. Table 2). 

The diagnosis was: regional ileitis with gastro- 
intestinal protein loss. 


K.…, male, 17 vears. (Allmänna sjukhuset, 





8. A. E. L. J., male, 68 vears. (Copenhagen County 
Hospital, Glostrup, Med. Dept. F). 

This patient was admitted for cirrhosis of the liver, 
for which disease he had been treated during the last 
22 vears. The patient stated that he had edema of his 
legs for at least 35 years almost constantly. At ad- 
mission he had monstrous edema of the legs, severe 
ascites and also right-sided pleuritis. 

All liver-function tests were normal, urine normal, 
no signs of heart disease. Total serum protein: 
5.1 g/100 ml, serum albumin: 2.12 g/100 ml, X-ray of 
the gastrointestinal tract showed signs of jejunitis 
(Fig. 3), but was otherwise normal. Investigation 
with 13!I-labelled albumin and *3!I-PVP both show- 
ed abnormal fecal loss (see Table 2). Albumin degrad- 
ation showed hypercatabolic hypoproteinaemia. The 
patient was treated with large amounts of albumin 
intravenously and lost 16.9 kg in weight. An oper- 
ation has been planned. 


9. S. M., female, 35 years. (Copenhagen County Ho- 
spital, Glostrup, Med. Dept. B). 

In 1955, after a 2-years’ history of diarrhoea and 
abdominal pains, she was subjected to a resection of 
the lower 75 cm of the ileum and the proximal part 
of the colon because of terminal ileitis. An ileotrans- 
versostomia was performed. An acute to subchronic 
ulcerative ileitis was found in the removed ileum, 
resulting in a reduction of the lumen to the size of 
a knitting-needle in the last 15 cm. 

After a temporary relief she was readmitted one 
year later, now with the additional complaints of 
steatorrhoea and edema of the legs (sometimes of 
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Fig. 3. 
X-ray in Patient No. 8 From Intestinal Series, 
Showing Jejunitis and Diverticula of the Jejunum. 


the evelids too). An intestinal series showed that the 
passage through the anastomosis was somewhat im- 
paired. 

Her condition remained essentially unchanged for 
the following 3 vears. In 1960 she was admitted 4 
times mainly due to severe diarrhoea. Moderate anae- 
mia had developed (Hb: abt. 10.5 g/100 ml), serum 
B,2 was low (155 pg/ml, normally above 200 pg/ml), 
the sternal marrow was similar to that found in perni- 
cious anaemia. A Schilling test showed no absorption 
of B,>, nor after addition of intrinsic factor. 

Kidney function was normal, no proteinuria was 
present. 

A bromsulfalein test showed a one per cent reten- 
tion after 45 minutes. 

Serum protein was 4.5 g/100 ml in April, 1960, al- 
bumin and gammaglobulins were depressed (2.7 and 
0.3 g/100 ml respectively), alfa- and beta-globulins 
were normal. At this time a !°!I-albumin study was 





Fig. 4. 


Colon Showing Severe Ulcerative Colitis in Patient 
No. 10 From Intestinal Series. 


done. It revealed a normal degradation rate (8.3 per 
cent of circulating albumin per day) and a subnormal 
albumin production (0.13 g per kg per day). 

Fecal 13!I-output was 40 and 29 per cent of the 
injected dose after *3!IT-albumin and '2!I-PVP re- 
spectively—both abnormally high figures pointing to 
an abnormal intestinal loss of plasma proteins. 

A new intestinal series showed dilated intestinal 
loops with a rough relief, but there was no difficulty 
in the passage through the anastomosis. 

She was treated with vitamins (B-vitamins including 
B;z-injections and folic acid, A- and D-vitamins in 
water soluble emulsions), iron and a ganglion-block- 
ing agent (Vegolysen) with doubtful effect. Gluten- 
free diet was not beneficial. 


10. P. J., male, 32 vears. (Bispebjerg Hospital, Med. 
Dept. B). 

This patient was a dwarf (height 146 em), partly 
the result of long-standing chronic spondylarthritis. 
Since his 27th vear he had suffered from severe ul- 
cerative colitis. Every medical treatment including 
steroids had been attempted with only temporary 
relief. He was now admitted for colectomy as the last 
resort. He was anaemic and had marked hvypoalbumin- 
aemia (serum albumin: 1.95 g/100 ml). An *2!I-al- 
bumin study showed a rapid breakdown and a normal 
production (Table 2). Not less than 141 per cent of 
the injected 13!I was excreted in the stools in a 
5 days period. 

A total colectomy was performed (Fig. 4). The 
mucous membrane of the colon was completely de- 
stroyed. The patient, whose general condition was 
very miserable, died postoperatively. Autopsy revealed 
extensive amyloidosis. 


DISCUSSION 

The 18 patients reported above represent a 
very inhomogenous group with the common main 
symptoms: hypoproteingeemia—especially hypo- 
albuminsemia— and edema. 

The hypoproteingemia could be explained in 
all patients by a gastrointestinal protein loss, 
demonstrated by an increased fecal excretion of 
radioactivity following intravenous injection of 
131]-Jabelled albumin and/or !3!I-labelled PVP. 
Several of the patients had dyspeptic symptoms 
as a sign of their gastric or intestinal lesion, but 
very often these symptoms were very slight and 
some of the patients presented themselves as 
cases of hypoproteingemic edemas without known 
cause (gastric losers no. 1, 6, 8 and intestinal 
losers no. 1, 4, 8). 

6 of 8 patients with gastric protein loss suf- 
fered from hypertrophic gastritis. 2 of these had 
so-called “giant hypertrophic gastritis” or Méné- 
triers disease (no. 1, S. Â. L. and 2, H. M.). The 
remaining 4 had chronic hypertrophic gastritis, 
which in 2 cases complicated a gastric ulcer. Se- 
vere hypoproteingemia occured in the 2 cases of 
giant hypertrophic gastritis, whereas the gastric 
protein loss following chronic hypertrophic ga- 
stritis was moderate. 

Giant hypertrophic gastritis has a particular 
interest from the fact that partial gastrectomy 
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san cut down the protein loss so: far, that hypo- 
proteinsemia (and edema) diminishes or disap- 
pears (15). 

If the protein loss, as in Case 6, is even more 
localized and the protein losing area can be to- 
tally removed, conditions are even more favor- 
able and a complete cure can be achieved. 

Protein loss localized to the intestines can also 
be due to several different disease processes. In 
5 of our 10 patients we have a reasonable anato- 
mical explanation: patients No. 7 and 9 with 
regional enteritis, and 10 with ulcerative colitis, 
where inflammation of the intestinal mucosa can 
explain the protein oozing, and patients No. 3 
nd 6 with granulomatous diseases where there 
is the possibility of increased pressure in the 
lymph vessels causing oozing of intestinal (pro- 
tein rich) Iyvmph into the intestinal lumen. 

In the remaining 5 intestinal losers, no anato- 
mical j. e., etiological diagnosis has been made. 
Even biopsy during explorative laparotomy in 
three of the patients did not give any reasonable 
explanation of the protein loss. 

It may be that these patients have a disease of 
the intestinal Iymphatic apparatus, as dilated 
Iymphaties have been repeatedly observed in the 
small intestine together with a chylous effusion 
in the peritoneal cavity (Gordon, Bartter 
& Waldmann, 1959). This would be in keeping 
with the finding of a markedly asymmetrical 
edema in one of our patients (Case No, 1, K. K.). 
This may imply a more generalized Ilymphatic 
disease. 

In some patients, with a disease picture very 
analogous to our patients, Holman and colla- 
borators (8) found a localized process in the up- 
per part of the small intestine and resection of 
part of the jejunum apparently improved their 
patients very much. 

It is probable that a considerable part of the 
daily protein degradation takes place by auto- 
digestion of serum proteins in the small intestine, 
possibly the jejunum (1, 8, 21). Patients with ab- 
normal intestinal protein loss, and without local- 
ized processes in the small intestine, might well 
represent an exaggerated form hereof. In such 
cases it would be worthwhile to consider a par- 
tial resection of the jejunum, in an attempt to 
limit the protein loss. Such an attempt has so 
far not been reported. 


The diagnosis of gastrointestinal protein loss. 

In the preceding sections, the results of our 
investigations with 13!I-PVP and !8!T-albumin 
were given for each of our 18 patients. 

The literature contains several reports about 
the use of 31I-labelled albumin for the determin- 
ation of albumin turnover, and some (5, 9, 14, 15, 
20, 22) on the use of !ä1I-labelled PVP to deter- 
mine gastrointestinal protein loss. 131I-PVP has 
been a very useful tool and seems to give the dia- 
gnosis of increased gastrointestinal protein loss 





with considerable accuracy— provided the pre- 
paration is good. We have not seen any false po- 
sitive PVP-tests. 

The fecal excretion of !31I following intrave- 
nously given !3!I-labelled albumin has only been 
investigated a few times and all state that it is 
negligeable (2, 5, 7, 8). This is quite reasonable, 
considering that the labelled amino acids liberated 
by the degradation of the albumin will be reab- 
sorbed from the intestine. 

Absolute values for the !3!I-excretion in feces 
in gastro-intestinal losers are only sparingly re- 
ported. Steinfeld and co-workers (16, 17) 
found that from 10 to 50 per cent of the activity 
was lost in feces in patients with hypoprotein- 
semia and regional enteritis or ulcerative colitis 
after intravenous injection of !3!I-albumin, as op- 
posed to a figure of 0.1—1 per cent in control 
subjects. Induced diarrhoea (MgSO4) increased 
fecal 31I-excretion (17), but not bevond the upper 
normal limit given here. 

In patients with idiopathic (hypercatabolic) 
hypoproteingemia it was reported for one patient, 
that the fecal excretion of 131 following intra- 
venously given B!I-albumin was 1—8 per cent of 
the total daily !B!I-excretion (4). A B1I-PVP-test 
was abnormal in the same subject on a later oc- 
casion (22). 

In 15 control patients with normal serum pro- 
teins and normal albumin metabolism, the average 
fecal Bil-excretion was 0.14 per cent of the in- 
jected dose in 5 days following !3!T-albumin in- 
jection. The range (mean + 3 SD) was 0—0.39 
per cent (Jarnum, to be published). 

One of our patients (No. 6) was examined by 
means of !31I-labelled albumin in 1957. A fecal 
loss of 1.1 per cent/5 days was found, contrasting 
with a simultaneously examined normal person 
whose fecal excretion of 1311 was only 0.1 per cent 
5 days. The 10 times bigger fecal excretion in 
this patient was taken to mean that the patient 
had a gastrointestinal protein loss. The examin- 
ation of BiI-activity in feces following intrave- 
nously given 131I-labelled albumin has since been 
performed in several patients with hypoprotein- 
eemia, as well as in normal persons. After the 
introduction of 1I-PVP by Gordon (5), seve- 
ral patients were investigated by means of both 
methods. 

Fig. 5 shows the fecal excretion of 131I follow- 
ing intravenously injected !3!I-albumin and #11- 
PVP in normal persons. 

The result of this investigation in patients with 
gastrointestinal protein loss is shown in Fig. Ó 
(gastric losers) and Fig. 7 (intestinal losers). Ït 
is evident that all patients investigated, have so 
far proved to give higher than normal fecal ex- 
cretion of 81 following labelled albumin. What 
this increased loss of 1311 actually does mean is 
not quite clear; theoretically, no loss would be 
expected and the idea of introducing the PVP-test 
was based on the assumption that the fecal loss 
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Fig. 5. 


Fecal Loss of Activity After Intravenous Administra- 
tion of *311-Albumin in 15 Controls (upper half) 
and 1317-PVP in 22 Controls (lower half). 


following intravenously injected labelled albumin 
was not increased in these patients. This assump- 
tion does not seem to be true and we have been 
pleased by the method; it remains to be seen, 
however, if it can give the correct answer in all 
patients with hypoalbuminsemia. 

The use of 131I-labelled albumin in patients with 
hypoalbumingemia has several other advantages: 
albumin is easily produced in any laboratory; it 
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Fecal Loss of Activity After Intravenous Injection 
of *31I-Albumin and *3'I-PVP. 


2b and 6b: After Partial Gastrectomy. 
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never gives allergic or “colloid” reactions. In 
addition, valuable information is provided about 
plasma volume (which PVP cannot give because 
of too low molecular weight), albumin-turnover 
and -distribution. 

Neither labelled albumin nor labelled PVP gi- 
ves information about the true loss of proteins 
in the gastrointestinal tract—they can only indi- 
cate that some abnormal loss takes place. We still 
need a labelled substance with a uniform mole- 
cular weight about 65000 (and undigestible) to 
provide the answer to this important question. 


SUMMARY 


The authors present 18 cases with the clinical 
picture of severe hypoproteingemia due to gastro- 
intestinal protein loss (protein losing gastro- 
enteropathy). 

8 of the patients suffered from various gastric 
disorders (giant hypertrophic gastritis, simple 
hypertrophic gastritis, ulcerative gastritis, gastric 
polyp). 

9 patients lost protein in the small intestine 
also from diseases of very different etiology (ter- 
minal ileitis, Hodgkin’s disease, granulomatous 
disease of the small intestine and a lymphatic (2) 
disorder of unknown origin. In one patient with 
ulcerative colitis the demonstrated loss was parti- 
cularly high. 

In all patients studied the gastrointestinal pro- 
tein loss could be demonstrated by means of 
131]-labelled albumin (increased loss of the label- 
led Bilodine in the feces). The result of this 
investigation was confirmed by the !3!I-PVP- 
test. 
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The use of 131T-albumin in the investigation of 
these patients is recommended as it will give also 
other useful information (plasma volume, albu- 
min-turnover and -distribution), which PVP can 
not provide. 


SUMMARIO 
Michael Schwartz & Stig Jarnum: GASTROENTERO- 
PATHIA PROTEINA-PERDENTE. — Hypoprotein- 
emia debite a gastrointestinal perdita de proteina 
de varie etiologia, diagnosticate per medio de 131 
iodo-albumina. 


Le autores presenta 18 casos de un apparentia 
clinic de sever hypoproteinemia debite a perdita 
proteic a in le tracto intestinal (gastroenteropa- 
thia proteina-perdente). 

8 inter le patientes habeva varie disordines ga- 
stric (gastritis hypertrophic gigante, gastritis hy- 
pertrophic simple, gastritis ulcerose, polypo ga- 
strie). 

9 patientes perdeva proteina a in le intestino 
tenue equalmente a causa de morbos de varissime 
etiologia (ileitis terminal, morbo Hodgkin, morbo 
granulomatose del intestino tenue e un disordine 
Iymfatic (?) de origine incognite). Le amonta de 
proteina perdite esseva specialmente elevate in 
un patiente con colitis ulcerose, 

In tote patientes examinate il esseva possibile 
demonstrar le perdita proteic per medio de al- 
bumina a etiquettage 131 I (perdita augmentate 
de 131 iodo etiquettate in le feces). 

Le resultatos de iste investigationes esseva con- 
firmate per le test 131 I-PVP. 

In investigationes de tal patientes il es recom- 
mendate emplear 131 iodo que pote in plus, con- 
trarimente a PVP, fornir altere information utile 
(volumine plasmic, transformation e distribution 
de albumina). 
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CLINICAL EXPERIENCE WITH THE VACUUM EXTRACTOR 


By PER LANGE 


Although a suction cup as an instrument for 
delivery was mentioned as early as 1706 by 
Yuonge and later in 1797 by Seamann, 
Simpson, in 1848, was the first to deal with the 
problem both theoretically and practically, but 
the instrument did not attain any popularity. The 
same fate befell subsequent instruments construc- 
ted by McCahey in 1890, Torpin in 1938, 
Koller in 1950, Finderle in 1952 and 1955 
and Castallo in 1955, mainly because the in- 
struments were impractical and only permitted 
slight traction. 

Malmström created the first instrument 
which could really be employed clinically. 
Malmström’s first model from 1953 was not 
so convenient, but it could be employed, as is 
apparent from his clinical account in 1954. The 
model he introduced in 1956 is a really valuable 
instrument. 

The interesting theoretical considerations and 
the elegant experiments which formed the back- 
ground for the vacuum extractor and which 
Malmström accounted for in his thesis in 
1957 will not be reviewed here. The present pa- 
per will be concerned exclusively with the cli- 
nical value of the vacuum extractor. 


THE INSTRUMENT AND ITS APPLICATION 


The head unit of the vacuum extractor (V. E.) 
consists of an extractor cup of metal. According 
to the requirements, the operator may choose be- 
tween three different sizes with diameters of the 
opening of 30, 40 and 50 mm. In the bottom of 
the cup there is a metal plate to which a metal 
chain is attached. This passes through a rubber 
tube and is then fastened to a cross-shaped handle 
by means of a pin. By means of another rubber 
tube, this handle is connected with a bottle in the 
stopper of which there is a manometer to control 
the negative pressure which is established by 
means of a hand pump. Further, there is a valve 
in the stopper which permits immediate release 
of the negative pressure (Figure 1). 

The instrument and the rubber tubes, with the 
exceptions of the bottle and pump, may be steri- 
lized by boiling or autoclaving, but during the 
proces of sterilization the tubes must be detached 
from the cup and the handle and must lie loosely 
on the chain as they will otherwise rapidly pe- 
rish and develop leaks. Even when this rule has 
been observed, the rubber tubes will eventually 
perish so that they must be replaced occasionally. 
However, even when the instrument is used sever- 





From Obstetrical Department B, Rigshospitalet, Copen- 
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al times per week, this does not prove necessary 
more frequently than every third or fourth month. 

Application of the vacuum extractor is, as a 
rule, easy and can be done without much dis- 
comfort to the patient. Following vaginal explo- 
ration, the slightly moistened cup is introduced 
through the introitus. During this process the cup 
is pressed well back towards the perineum in 
much the same way as a ring pessary for prolapse 
is introduced. The cup is then placed on the 
foetal head as near the posterior fontanelle as 
possible. If the cup is attached over the anterior 
fontanelle, no injury is caused to the infant but 
the impression has been obtained in this hospital 
that such an attachment is less stable. If a good 
caput succedaneum is already present, the re- 
quired negative pressure, as a rule 0.6 kg/cm?, 
may rapidly (in the course of 2—3 minutes) be 
attained and extraction commenced during a 
pain. If, on the other hand, there is no caput 
succedaneum one must be formed artifically so 
that it gradually fills the entire extractor cup. 
A negative pressure of 0.1—0.2 kg/cm? is first 
established followed by a pause of 2—3 minutes, 
the negative pressure is then increased to 0.4 
kg/cm? followed by another pause etc. Thus, in 
such cases, extraction cannot be commenced un- 
til after the elapse of 5—10 minutes. In each 
pause, it should be ascertained that the extractor 
cup is correctly applied and that neither the 
vaginal wall nor the edge of the cervix has been 
sucked into the cup. 

Full dilatation of the cervix is not necessary 
for the application of the vacuum extractor. If 
the cervix is only partially dilated, an extractor 
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cup of appropriate diameter is employed and 
when the cervix gradually dilates this is replaced 
by a larger extractor cup so that the attachment 
to the head becomes better and the traction force 
permitted becomes greater. 

The principle in delivery with vacuum extrac- 
tor is to emphasize the normal mechanism of 
labour. The principle is that traction is applied 
during pains and V. E‚ may thus be employed 
as a substitute for forceps where the object is to 
deliver the patient after a few pulls, but it may 
also be employed to stimulate pains when other 
measures are not effective. In such cases, the 
traction may be intermittent or synchronous with 
the pains which are present or at suitable inter- 
vals. Also, continuous traction may be established 
as with Willett'’s forceps. This latter method 
which was originally proposed by Malmström 
but which he later abandoned is not entirely 
suitable and puts a great strain on the skin of the 
head of the infant. 

For the above-mentioned reasons and also be- 
cause delivery with V. E. is no more painful than 
a normal delivery, general anaesthesia is not in- 
dicated. Ordinary obstetric analgesia e. g. with 
N20——02 (85 + 15 per cent) suffices in the ma- 
jority of cases, supplemented, if necessary, with 
local anaesthesia corresponding to the episio- 
tomy. In some cases, where a prolonged and diffi- 
cult extraction was anticipated, pudendal block 
was employed with good effect. 

Delivery may take place, as a rule, in bed but 
in cases in which a more protracted course is 
anticipated, it is advantageous to have the patient 
in a delivery bed. 

The force necessary for the extraction is fre- 
quently surprisingly little but, if necessary, con- 
siderable force may be exerted, probably as 
great force as in forceps delivery. It is a great 
advantage in delivery with vacuum extractor that 
the rotation may proceed unimpeded and also 
it is possible actively to rotate the head and in 
some cases also to correct an unfavourable po- 
sition. 

The oedema produced by the extractor on the 
infant’'s head disappears in the course of a few 
hours, leaving a bloodshot mark. This fades in 
the course of a few days and has nearly always 
disappeared on discharge from hospital on ap- 
proximately the eighth day. If the extractor cup 
has shown a tendency to slip or has slid off, 
small excoriations corresponding to the edge of 
the oedematous area may occur. In all cases 
these healed by first intention and without com- 
plications. 


PREVIOUS CLINICAL INVESTIGATIONS 


Vacuum extraction has apparently gained ex- 
tensive popularity on the continent but seems to 
be relatively unknown in the English-speaking 
countries. During recent years, a series of clinical 
reports have been published. 





Malmström himself accounted for his ex- 
perience with the original model in 1954 and in 
his thesis in 1957 he states that up to and inclu- 
ding 1956 he had employed V. E. 475 times with 
good results but he did not analyse the material 
in greater detail. 

Aschan & Saloheimo (1955) employed 
the original model and, on the basis of their ex- 
perience of 32 cases, they express their satisfact- 
ion with the instrument. 

In the majority of other materials, the more 
recent model was employed, and the attitudes of 
the authors are, on the whole, much more favour- 
able. By and large, the opinions may be divided 
into those who conclude that V. E. can and 
should replace forceps in nearly all situations 
(with the exception of face presentations and 
the after-coming head) and those who regard 
V. E. as a valuable supplement to the existing 
obstetric armamentarium but who consider that 
forceps still have their indications. 

Among enthusiastic adherents may be mentio- 
ned Blackman,Pirret & Dussart (1956), 
Rosa & Piraux (1957), Bruniquel & Is- 
raël (1958), Cunnigham (1958), v. Appen 
(1958), Barben (1958), and Berggren 
(1959). 

The following authors are more reserved: 
Evelbauer (1956 and 1958), Fauvet & 
Scheele 1956) and Fauvet (1958), Mein- 
renken & Schieferstein (1957), Chal- 
mers (1959), Dörffler (1959), Büttner 
(1959), Hedberg & Klewesahl (1959), 
Lauridsen, Laursen & Fürstenberg 
(1960), Amosy & Ahlander (1960). All of 
these authors, however, emphasize the many valu- 
able features of V. E. 

Only Pigeaud (1957), Charrier & Doc- 
quier (1957) and Rossel & Champod 
(1958) find that the indications for the employ- 
ment of V. E. are considerably limited but that, 
within these limits, the instrument is valuable. 

The majority of investigations, however, only 
comprize a limited number of cases which rarely 
exceed 100 and numerical estimation of the value 
of the V. E. as compared with forceps was 
only undertaken in two materials, that of Berg- 
gren which comprizes 100 V. E. cases and 82 
forceps deliveries and Amosy & Ahlander's 
material with 216 V. E. deliveries and 270 for- 
ceps cases. Both materials show that V. E. has 
advantages over forceps in many instances and 
they also show that obstetricians who have first 
begun to employ V. E. tend to abandon forceps. 
Amosy & Ahlander had 106 forceps delive- 
ries and 8 V. E. deliveries in 1955 while the num- 
bers in 1959 were 14 and 51, respectively. 

In Denmark V. E. was mentioned by Langé 
(1957), Rydberg (1958) and Lauridsen& 
Laursen (1960). 

Although the vacuum extractor has not yet 
obtained the popularity it deserves, the increased 
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number of publications appears to indicate that 
it is beginning to find favour. To date, accounts 
of a total of 2,200 cases have been published but, 
as yet, no extensive series in which the infants 
have been followed-up is available. E velbauer 
(1958) states that he has followed-up 100 infants 
one year after delivery with V. E. and found all 
of them physically and mentally normal. Ber g- 
gren (1959) sent questionnaires to 100 mothers 
from one to thirteen months after delivery and 
the only abnormality which was recorded con- 
cerning the infants was reduced growth of hair 
corresponding to the site of the extractor in a 
few cases. Fürstenberg & Söderhjelm 
(1960) meticulously examined infants delivered 
by the vacuum extractor and arrived at the con- 
clusion that, in the majority of cases, the V. E. 
is a non-injurious instrument for the infant and 
that the complications which develop are, as a 
rule, slight. 


MATERIAL 


The vacuum extractor has been employed in 
Obstetrical Department B, Rigshospitalet, Copen- 
hagen, since the end of 1956. After a cautious 
beginning, it has become the dominating instru- 
ment of delivery so that by the end of 1959 it 
had been employed on approximately 500 occa- 
sions. The experience obtained here, thus exceeds 
any of the reports hitherto published apart from 
those by Malmström himself. A thorough 
analysis of this material together with a com- 
parable material of forceps deliveries would be 
of great interest to illustrate the clinical value of 
V. E.‚. A directly comparable forceps material 
demands that every alternate patient be delivered 
with forceps and the other patients with V. E. 
It became obvious very early in the series that 
V. E. presented so many advantages that this 
procedure was not carried out. The periods 
chosen for comparison, therefore, were the last 
two years during which forceps were used ex- 
clusively and the transition stage during which 
they were still used to a considerable extent. 

The question immediately arises whether the 
two materials are comparable. As far as can be 
judged, the only conclusive alteration in the prin- 
ciples of treatment of significance for this pro- 
blem was the employment of oxytocin by in- 
travenous drip in the latter period. This procedure 
was employed mainly for the induction of labour 


and in cases of primary inertia, and thus it can 
scarcely have had any influence upon the actual 
question. Otherwise, the indications are consid- 
ered to have remained unchanged during the 
entire period. 

An attempt has been made to illustrate this 
question further in Table TI. 

Before the table is evaluated, it must be point- 
ed out that the Department only admits unmar- 
ried patients (approximately 40 per cent) and 
complicated or potentially complicated cases 
(approximately 60 per cent). 

It will be observed that the incidence of in- 
strumental vaginal delivery has remained prac- 
tically unchanged during the course of the years. 
It must be added that cases of forceps applied 
to the after-coming head are not included nor 
are the few cases of Willett's forceps which 
were applied during the first years. 

As regards Caesarean section, the incidence 
remained constant during the first years and then 
rose rapidly in 1959. The reason for this cannot 
be given as the material of Caesarean sections 
has not been analysed in more detail. A partial 
explanation may be that Caesarean section has 
been employed more frequently in diabetic pa- 
tients but this is scarcely the entire explanation. 
In the material of Caesarean sections, two cases 
of failed forceps and two unsuccessful V. E. cases 
are included which are not recorded elsewhere 
in the Table. 

As regards parity there is no great difference 
between the two materials. In the V. E. material 
78.6 per cent of the patients were primiparae as 
compared with 83.8 per cent in the forceps ma- 
terial. The two materials were also similar as 
regards age. The incidence of mothers over the 
age of 40 years was 16.7 per cent in the forceps 
group as compared with 13.3 per cent in the 
V. E. group. 

The weights of the infants at birth did not 
present any great difference between the two 
groups. In the V. E. group, 12.3 per cent of the 
infants were premature as compared with 11.9 
per cent in the forceps group, while infants with 
birth weights of 4,000 g or more occurred with 
incidences of 8.1 per cent and 6.4 per cent, re- 
spectively. 

The indications for intervention are given in 
Table II. 

















Table 1. 

1955 1956 1957 1958 1959 1955-1959 
Oe etoprersgdeenferpengen 2240 2419 2409 2475 2427 11.970 
Oe  erthertteter de aen 0 2 129 162 187 480 
A hk RNENDEIEE. Md atten RI iN Weirde He 177 156 43 0 0 376 
Vacuum Extractor + Forceps ….……...............……. 0 1 10 3 3 17 
Percentage Instrumental Vaginal Deliveries ….…………. 7.90 6.57 7.55 6.67 7.83 7.29 
dn Pr 65 89 70 79 117 420 
Percentage Sections 2.95 3.68 2.95 3.19 4.82 3.51 
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Table II. 
Indications for Intervention. 











ke % 5 
© s | 
35 8 8 8 
Secondary Inertia. 262 54.6 | 78.8 163 43.4 }75 8 
Foetal Distress .……. 116 24.2 122 32.4 Em 
Preeclampsia and 
Hypertension 54 11.3 49 13.0 
Cardiac Disease 15 3.1 15 3.9 
Pulmonary 
Tuberculosis …… mum 23 8 21 
Other Reasons .……… 21 4.4 19 51 





The most striking difference is that there are 
more cases of secondary inertia in the V. E. ma- 
terial and more cases of foetal distress in the 
forceps material, while these two indications 
together are almost equally great in the two 
groups. The majority of cases of secondary in- 
ertia are those in which the head has been at 
the outlet of the pelvis for an hour without 
further progress. In this situation, the heart 
sounds have a distinct tendency to be influenced 
and the explanation appears to be that hesitation 
has been shown before the somewhat complica- 
ted forceps delivery was commenced and the 
intervention postponed until disturbance of the 
heart sounds commenced, whereas application 
of the V. E. was decided upon at a somewhat 
earlier stage. 

The original estimate that the material, indi- 
cations etc. were the same in the vears in quest- 
ion thus appears to be confirmed by this review 
and in the remainder of this paper, it will be 
presumed that the two materials are comparable. 


Table HI. 
Complications of Delivery. 











k $ Ei 
88 E EN E 
aj: ë 8 a 
> à & & 
Uncomplicated .….….….……. 417 86.9 340 90.3 
Complicated .......... 63 13.1 37 9.7 
Vacuum Extractor 
nn ele wies 55 0 
Forceps Slipped or 
Incorrectly Placed … 0 7 
Impacted Shoulder ……. 0 9 
Vaginal Tear or Torn 
Episiotomy .…........ 2 14 
Cervical Tear .…....……. 3 1 
Anaesthetic Compli- 
BN Eee en es 0 2 
Other Complications .….… 3 4 





Table III shows the complications of delivery. 
The immediate impression may be that the in- 
cidence of complications was greater on delivery 
with V. E. but, if the second part of the Table 





in considered, it will be observed that the 
majority of the complications consist in slipping 
off of the V. E. which is of little significance, 
Where the mother is concerned, this causes no 
sequelae and, in the infant, it usually only im- 
plies that excoriations develop corresponding to 
the edge of the extractor cup. The complications 
of forceps delivery are, on the whole, of a some- 
what more serious nature but this is only an 
estimate. The difference in the incidence of 
impacted shoulder is interesting and this can 
probably be explained by the more physiological 
delivery with V. E. where all rotations can occur 
perfectly freely. 


Another complication in connection with de- 
livery is haemorrhage as shown in Table IV. 


Table IV. 
Haemorrhage Associated with Delivery. 











i & 8 

58 2 8 

Ee Ê El 

83 H E 

> & an &n 

EE dre eten 108 22.5 34 9,0 
100-—500 ml .…......…. 329 68.6 275 73.2 
500—1000 ml .….....…. 40 8.3 58 15.4 
EE ten ad 3 0.6 9 24 





It is obvious that forceps delivery is more fre- 
quently associated with haemorrhage. As the 
routine prophylactic injection of methergin ad- 
ministered on delivery of the anterior shoul- 
der was employed during the entire period, the 
difference must have another explanation and is 
probably due to two causes. Firstly, episiotomies 
were rarer, smaller and less torn in deliveries 
with V. E. and, secondly, the patients delivered 
with forceps were practically all under full 
anaesthesia. 











Table V. 
Anaesthesia. 

ke & Mi 
68 | | 
88 8 É é 
sä 8 $ 8 
N20—02 (85—15 %) . 163 33.9 2 0.5 

N20-—02 + Local 
Anaesthesia .….…...….……. 164 34.2 17 4,5 
Ether Anaesthesia ..……… 116 24.2 331 88.0 
Pudendal Block .….…….……. 11 23 0 — 
Other Anaesthetics .……….… 26 5.4 26 6.9 





The anaesthesia employed will be seen from 
Table V. Nitrous oxide and oxygen or similar 
analgesia suffices in the majority of cases for 
delivery with V. E. The local anaesthesia em- 
ployed was only introduced corresponding to 
the episiotomy. When ether anaesthesia was 
employed in the V. E. group, the indications were 
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hypertension or foetal distress. It was thus a 
great advantage both for the patients and for 
the nursing staff that full anaesthesia could be 
avoided to such a great extent. 


Table VI. 
Maternal Morbidity. 











e - 
5 8 : 
8 8 k E 
8 OE 6 8 
- ä a bn a 
Uncomplicated ... 407 84.8 311 82.7 
Pyrexia for one 
Serien 11 23 15 39 
Puerperal Pyrexia 8 23 9.1 19 50 11.0 
Other Signs of i p 
Genital Infection 17 48 ak 
Vaginal Haem- 
atoma or Torn 
Episiotomy ……… 8 1.7 5 1.3 
Other Complic- 
ations: Haem- 
orrhage, Pyel- 
aas 21 4.4 18 4.8 


Table VII. 
Condition of Infants at Birth 














® 8 

d Ei Ei 

E- 4 Ë Ë 

> u & Ed à 
RE 421 77 277 73.7 
Mild Asphyxia .…….....…. 44 9.2 70 18.5 
Severe Asphyxia ………. 5 10 15 3.9 
RN 10 2.1 87 





Table VIII. 
Perinatal Mortality. 











8 2 5 = pe 

s 8 e E 8 E 

NK 8 2 
Vacuum <2500 g— 9 
Extractor 3 6 9 18 3.8 >2500 g— 9 
' ‚ < 2500 g—12 

) ) € 

Faveeps …..…. 3 MR MH 25 66 52500 g—13 





The maternal morbidity is recorded in Table 
VI. The difference is not great but there appear 
to be some more and particularly infectious com- 
plications in the material of forceps deliveries. 
This might be due to more liberal employment 
of antibiotics during the more recent period. The 
fact remains, on the other hand, that penicillin 
was employed more frequently in forceps cases 
than in cases of delivery with V.E. As another ex- 
pression of the morbidity, the number of patient- 
days might be employed but this would have given 
a completely incorrect picture in disfavour of 
forceps delivery as, on account of the increased 
number of births, this Department has been forced 
to reduce the number of patient-days in the un- 
complicated cases and attempt to transfer cases 
with albuminuria etc. to medical wards. It should 
be added, that there were no maternal deaths in 
the two materials. 


The preliminary conclusion may thus be drawn 
that, as regards the mother, V. E. seems to offer 
considerable advantages as compared with for- 
ceps delivery. 

It is obvious that the clinical worth of V.E. 
stands or falls with whether it is dangerous for 
the infant. It might be imagined that intracranial 
lesions could easily develop, particularly if the 
extractor cup is applied over a fontanelle. M a 1 m- 
ström’s experiments showed, however, that the 
negative pressure which is obtained only involves 
the integuments and has no intracranial effects 
and this is also confirmed by clinical experience. 

The condition of the infants at birth is given 
in Table VII. It is clearly seen that the infants are 
less influenced following delivery with V. E., 
whether this is due to the fact that general 
anasthesia is not, as a rule, employed or that the 





course of the delivery is less injurious and phy- 
siological. 

The infants who died will be submitted to 
more detailed analysis in subsequent paragraphs 
and the perinatal mortality is shown in Table 
VIII. The difference in the mortality which the 
previous Table seems to show is even more ob- 
vious here and there appears to be no doubt that 
forceps delivery is more risky for the infants. 
As was shown previously in Table 1, delivery 
with V. E. had to be abandoned in 17 cases and 
forceps resorted to. In this group there were 
five infant deaths, and if it is presumed that 
all of the deaths were due to V. E., the perinatal 
mortality becomes as shown in Table IX. 











Table IX. 
Perinatal Mortality 11. 
2 E 
= 5 
K - 5 z 5 
8 & 3 E 3 
Nr FP É à 2 
Vacuum <2500 g— 9 
Extractor … 8 8 12 23 16 _>2500 g—14 
Ke ox ea  <25004-—12 
) ) ) 
Forceps .…………. ss 18-48 25 66 52500 g-—13 





Even when treated in this manner, V. E.‚ seems 
to be superior to forceps. Finally, it would be 
interesting to see how many of the infants that 
later died were alive at the commencement of 
instrumental delivery and who weighed > 2,500 g. 
Five infants were concerned in the V. E. group or 
1 per cent of the entire material and six in the 
forceps group corresponding to 1.6 per cent. 











16 DANISH MEDICAL BULLETIN 





Vol 8 no 1 








No definite attempt was made to correct the 
infantile mortality. If this were done, there would 
have been a risk of subjective evaluation of the 
results depending upon the wishes of the investi- 
gator. The author has, therefore, contented him- 
self with recording the autopsy diagnoses which 
will be seen in Table X, 


Table X. 
Autopsy Findings. 





majority of cases with the assistance of a paedia- 
trician. The deviations from normal which were 
found are recorded in Table XIII. 


Table XIII. 
Condition of Infants until Discharge. 

















Vacuum 

Extractor _Forceps 
ernie nee benee 0 9 
Pulmonary Atelectasis ............ 11 14 
Malformations Incompatible with 

Aerde 3 

Subgaleal Haematoma .……….…..…..…..….…. 4 0 
Other Cerebral Haemorrhage .……... 1 1 
Oan borndentnen werden 3 0 


e Ra 
EK MC 
> & Ed à 
WOE no benee een 409 85.7 324 86.2 
Suspected Cerebral 
NN iedee ess 14 2.9 10 2.7 
Facial and Other 


erdee ae 1 4 / 
Cephalhaematoma .……… 26 5.4 6 16 
Other Pathological Con- 

ditions (Attacks of 

Cyanosis, Jaundice, 

Infection etc.) .…..... 30 6.3 23 6.1 





It might be supposed that the greater infantile 
mortality in the forceps group was due to less 
favourable foetal presentations. This, however, 
is not the case as irregular foetal presentations 
occurred with the same incidence in the two 
materials. 


Table XI. 
Position of the Foetal Head. 











af $ 
se 5 8 z 
85 8 8 Ë 
sä 8 8 8 
ee Cim bir ween 9 1.9 7 1.9 
NN sadness. 39 8.1 14 3.7 
et paie Ee 432 90.0 355 Ih.h 





In Tables XI and XII the position of the head 
in the pelvis and the condition of the cervix are 
recorded. In this respect, the conditions were 
thus slightly less favourable in deliveries with 
V. E. than in forceps delivery. 


Table XII. 
Degree of Dilatation of the Cervix. 


The conditions which are of significance, sus- 
pected cerebral injury and other pathological 
conditions mentioned, do not reveal any definite 
difference. In the last group, which includes 
attacks of cyanosis and jaundice, it is so that the 
attacks of cyanosis occurred more frequently in 
the forceps material and jaundice more frequent- 
Iy in the V.E. material. 

It would be interesting to investigate whether 
V. E. is less suited for certain presentations. It 
is immediately obvious that the method cannot 
be used in cases of impaction of the after-coming 
head and, by and large, it is not suitable for 
breech presentations. Further, the method cannot 
be employed in face presentations. In Table XIV 
an attempt is made to show whether there are 
cases among the other vertex presentations for 
which V. E. is less suited. This Table also in- 
cludes the 17 cases in which V. E. was attempted 
but where the method had to be abandoned in 
favour of forceps. 


Table XIV. 


Incidence of Complications in Delivery with V.E. in 
Various Verter Presentations. 














Ka ® - 
PE Lj N 3 zi 8. 3 
3 Ed 5 ® | : ke) 88 8 
EE: Ë 8 Ë 3 Ja ER: 
> d £ s & = =5 Zâ & 
Full Dilatation 429 89.4 352 93.6 Left Occipito-Anterior. 227 31 (14%) 9 3.9 
Nastor Rim 32 6.7 19 5.1 Right Ocgipito-Anterior 174 29 (17%) 8 4,6 
DN de wees en 11 2.3 2 0.5 Occipito-Posterior with 
Eh ae dio a 8 1.7 3 0.8 Rt art baensmeint 31 9 (29%) 2 6.4 
Occipito-Posterior with 


The state of the infants at birth and their sub- 
sequent development are two completely different 
factors. Follow-up examination of the infants was 
not undertaken but, on the other hand, the infants 
were meticulously observed during the 8—10 
days during which they were in hospital, in the 





Extension 6 (26%) 2 8.7 
Deep Transverse Arrest 39 6 (15%) 2 5.1 
Brow Presentation . 3 1 0 0 





V. E. was most effective and had fewest com- 
plications in the regular vertex presentations. 
Both the incidence of complications and the pe- 
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rinatal mortality must be considered with a cer- 
tain reservation on account of the paucity of the 
material where the irregular presentations are 
concerned. Where the mortality is concerned, it 
should be borne in mind that even in spon- 
taneous deliveries the mortality is greater when 
the presentation is irregular. 


CONCLUSIONS 


It seems permissible to conclude from the ana- 
lysis of this material that vacuum extractor is 
preferable to forceps both in the interests of the 
infant and the mother. It is a more physiological 
and less dangerous method of delivery. 

In the author’s opinion, the vacuum extractor 
in an instrument which has many advantages: 

It may be applied under ordinary obstetric 
analgesia. 

It permits completely free rotation of the head 
and thus is a very physiological method of de- 
livery. 

It is easy for an inexperienced accoucheur to 
apply. 

Finally, as shown in this work, it involves less 
danger both for mother and infant than forceps 
delivery. 


SUMMARY 


Four hundred and eighty cases of vacuum ex- 
tractor delivery have been compared with 376 
cases of forceps delivery. It is shown that vacuum 
extractor delivery involves less danger for the 
mother and the infant than forceps delivery. The 
perinatal mortality is 3.8 per cent in the vacuum 
extractor material and 6.6 per cent in the forceps 
material. Delivery with the vacuum extractor is 
considered a more physiological method and may 
be done with the patient under ordinary obstetric 
analgesia. 


SUMMARIO 


Per Lange: EXPERIENTIA CLINIC RE LE EXTRAC- 
TOR A VACUO 

Ha essite comparate 480 casos de delivrantia a 
extractor a vacuo, e 376 casos de delivrantia a 
forcipe. Il es relevate que delivrantia a extractor 
a vacuo es minus periculose pro matre e infante 
que delivrantia a forcipe. Le mortalitate perinatal 
es 3,8 per cento in le material extractor a vacuo, 
e 6,6 per cento in le material forcipe. Delivrantia 
a extractor a vacuo es tenite pro methodo plus 
physiologic e pote esser executate con le patiente 
sub ordinari analgesia obstetric. 
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INTRACRANIAL PRESSURE DURING GENERAL ANAESTHESIA 


By WILLY SONDERGARD 


Intracranial pressure may be estimated by 
measurement of the cerebro-spinal pressure. 

Increase in the cerebro-spinal pressure is ob- 
served (Houston Meritt & Fremont 
Smith (13)), when there is an increase in the 
intracranial contents which consist normally of: 
1) the brain, 2) blood and blood vessels and 3) 
cerebro-spinal fluid. Increase in the size or 
quantity of any one of the components will result 
in an increase in the cerebro-spinal pressure, 
unless a compensatory reduction of one of the 
other components occurs (in which case the 
total intracranial pressure is not raised) . 


1. The volume of the brain is, as a rule, quite 
constant. Alterations in the volume of the brain 
develop very slowly and are compensated by 
increase or reduction of the quantity of the 
cerebro-spinal fluid. 


2. Changes may occur in the blood volume 
in the cranium and such changes are associated 
with corresponding changes in the cerebro-spinal 
pressure. The blood volume in increased when 
there is active arterial and venous dilatation or 
when passive venous dilatation occurs on account 
of obstruction of the venous drainage (e. g., tu- 
mours of the brain, obstruction of venous trunks 
in the neck or thorax, etc). 


3. Increase in the quantity of the cerebro- 
spinal fluid may be due to increased production 
or reduced resorption, both of which frequently 
occur simultaneously. Changes here develop ex- 
tremely slowly. 

A graph of the cerebro-spinal pressure is, 
therefore, a graph of the volume of the cerebral 
vessels. 


MATERIAL AND METHODS 


The measurements undertaken were carried out 
on a total of 28 patients, ten of whom suffered 
from cerebral tumour, who were to be submitted 
to operation in the Department of Neurosurgery. 

The cerebro-spinal pressure was measured in 
the following manner: With the patient in the 
lateral position or sitting up, a 17 gauge Tuochy 
cannula was introduced between two lumbar 
vertebrae (in patients with prolapse of an inter- 
vertebral disc, the cannula was inserted cephalic 
to the prolapse) into the subarachnoid space. 
The stilette was thereafter removed and, with 
the aid of a specially constructed Tuohy adapter, 
From the Department of Anaesthesia (Head: W. Dam) 
and the Department of Neurosurgery (Head: B. Bro- 
ager). Bispebjerg Hospital, Copenhagen, Denmark. 





a polyethylene tube (PE 50) was introduced inte 
the cannula to approximately two cm beyond the 
tip of the cannula. The cannula was then removed 
and the patient placed in the supine position 
without a pillow. 

The other end of the polyethylene tube was 
connected in advance with a pressure receptor on 
an electromanometer (Elema-Schönander). By 
means of calibration bottles placed on a centi- 
metre scale, the zero point for the measurements 
was adjusted to the horizontal cerebro-spinal axis 
(in practice, this corresponds to the vertebral 
spines). As the second reference point, a cali- 
bration bottle was placed 50 cm above this. The 
entire system, including the polyethylene tube, 
was filled in advance with physiological saline, 
so that the cerebro-spinal pressure is measured 
in mm 0.9 per cent NaCl, but to facilitate matters, 
all of the unit measurements in the graphs are 
given as for Ha20. 

The pressure receptor was connected by a 
cable with a source of electricity, balancing unit 
and an amplifier. These were again connected 
with a two-channel mingograph which had three 
paper speeds, of which 0.5 cm/sec. was employed. 

The carbon dioxide percentage in the inspired 
and expired air was measured by means of a 
Liston-Becker analyser, the principle of which 
is that CO absorbs infra-red light in proportion 
to its concentration. 

The pick-up unit of the analyser was connected 
with the patient’s respiratory passages by means 
of a polyethylene tube placed in the naso-pha- 
rynx. Following intubation, the polyethylene tube 
was placed in the endotracheal tube. 

The amplifier of the analyser was led to the 
other channel of the mingograph recording the 
cerebro-spinal pressure so that both this and the 
carbon dioxide percentage were recorded on tùe 
same tracing. 

In every case, the cerebro-spinal pressure was 
allowed to become stabilized before anesthesia 
was induced. The measurements were concluded 
immediately prior to the transfer of the patient 
to, and positioning on, the operating table and 
the commencement of the operation. 

In view of the danger of explosion, the analyser 
was not employed when explosive anaesthetics 
(ether and cyclopropane) were employed as the 
patient’s expired air from the analyser was re- 
leased into the atmosphere in the operating thea- 
tre. 

Anaesthesia was administered intravenously or 
by means of a machine of the Boyle type. The 
following types of circuit were employed: 1) semi- 
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closed system with Water’s CO2 absorber and 2) 
semi-open system with Ruben’s valve. 

Ether was administered with an EMO-inhaler 
(Epstein, MacIntosh, Oxford). 

Fluothane was administered with a Fluotec 
vaporizer. 

The graphs shown were drawn on the basis of 
the original tracings by taking readings every 
tenth second. Where the cerebro-spinal pressure 
was concerned, the average of the oscillations due 
to pulse and respiration was taken. 

The following abbreviations and signs were 
employed in the graphs: 

CSP = Cerebro-spinal fluid pressure. 
CO, = Percentage of carbon dioxide in the alve- 
olar air. 
BP = Arterial blood pressure. 
— — = Controlled respiration. 
‚ = Spontaneous respiration. 

The pressure of the cerebro-spinal fluid was 

measured in mm 0.9 per cent NaCl. 


RESULTS 
1. Anaesthetics. 

Pentothal and Nembutal: The effects of these 
two drugs from the barbiturate group upon the 
cerebro-spinal pressure were investigated (8 
cases). These drugs produce a fall in the cerebro- 
spinal pressure, as long as depression of respira- 
tion is avoided. When the drugs cause depression 
of respiration with CO2 retention, increase in 
cerebro-spinal pressure occurs (Fig. 1). 
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Fig. 1. 


Premed.: Nihil. Fall Succeeded by Rise in Cerebro- 
spinal Pressure Following Administration of Nem- 
butal. The Simultaneous — Almost Parallel — Change 
in CO2 per Cent is Noted. 


Ether (3 cases). Ether administered with N20 
alone causes an increase in intracranial pressure 
during induction. In addition, increase in pres- 
sure was observed on obstruction and during the 
irregular respiration in the first and second 
stages of anaesthesia. In the third stage, the pres- 
sure remainded stable at approximately the 
original value (Figs. 2A + 2B). 


Trilene (5 cases). Anaesthesia was induced by 
means of an intravenous barbiturate. In all of 
the cases, administration of trilene caused an 
initial increase in the cerebro-spinal pressure 
associated with a parallel increase in the CO» 





percentage. Re-establishment of free airway 
caused a prompt fall in both values (Fig. 3). 
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Fig. 2. 
Premed.: Morphine — Scopolamine i.m. Rise in 


Pressure During Excitation. Thereupon Slow Fall, 
Interrupted by Rise Caused by Laryngeal Spasm. 
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Fig. 3. 

Premed.: Pethidin i.m. Initial Rise in Cerebrospinal 
Pressure and CO2 per Cent Caused by Obstruction. 
Introduction of Airway Provokes Fall in both Values. 
A Rise in Pressure is Seen During the Periods of 
Apnea Following Administration of Scoline and 
During Spraying and Intubation. During the Hyper- 
ventilation Which Follows Each of These Procedures 
a Fall in Cerebrospinal Pressure is Provoked. 


Fluothane (9 cases). Not only in the cases in 
which anaesthesia was induced with an intra- 
venous barbiturate but also in the cases in which 
fluothane was administered with N20 alone, an 
initial increase in the cerebro-spinal pressure 
was obtained. Withdrawal of fluothane resulted 
in a fall in intracranial pressure provided the 
COs level was kept constant (Figs. 6, 7, and 8). 


Gaseous Anaesthetics. Administration of N20 
(3 cases) or cyclopropane (3 cases) in a semi- 
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Fig. 4. 
Represents a Paroxrysm of Coughing Occurring About 
2% Minutes After Intubation and About 3% Minutes 
After Administration of Scoline. 
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Fig. 5. 
Premed.: Morphine — Scopolamin i. m. The Anesthe- 


sia was Induced With Nembutal iv. 

Initial Rise in Cerebrospinal Pressure and CO2 per 
cent. Thereupon Rise in Pressure Under the Periods 
of Apnea During Spraying of the Larynx and the 
Vocal Cords. Following the last Spraying the Patient 
is Hyperventilated 96 Times a Minute, Which Carries 
the Pressure Below the Preanesthetic Value. After 
This only a Small Rise in Pressure is Seen During 
Intubation. 
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Premed.: Nihil. Administration of Fluothane Causes 
Rise in Cerebrospinal Pressure Without a Correspond- 
ing Rise in CO2 per Cent. After Turning off Fluothane 
the Pressure Falls Without a Concomitant Fall in 
CO2 per Cent. 


closed system caused an increase in intracranial 
pressure during induction and excitation. During 
induction, parallel increases were observed in 
the cerebro-spinal pressure and CO2 percentage 
(Fig. 5). 

Quite independently of the anaesthetic em- 
ployed, increase in intracranial pressure was 
produced when either of the following occurred 
during the administration of the anaesthetic: 
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Fig. 7. 


Premed.: Nembutal per os. The Anesthesia was 
Induced with Pentothal i.v. and Starting 15 Seconds 
Before the Commencement of the Presented Curve 
5 O2 + 10 N20 is Administered; 10 Seconds Before 
75 mgs of Scoline is Injected. 

A Pronounced Rise in Pressure During the Periods 
of Apnea. Concomitant Rise in CO2 per Cent. Follow- 
ing Intubution the Patient is Hyperventilated 60 Times 
a Minute Which Produces a Parallel Fall in Pressure 
and CO2 per Cent. In Spite of Raising CO: per Cent 
on Account of the Succeeding Hypoventilation the 
Cerebrospinal Pressure Presents a Pronounced Falling 
Tendency After Turning off the Supply of Fluothane. 


"08 


Del 


SEN OREN 





Shrdyintuh hyper ve n ti laties 


mg Scolme line "% 0% 
Fluothane 
Rijen in á 
<10 470 so 590 sec 650 


Fig. 8. 

Premed.: Nembutal per os. The Anesthesia was In- 
duced with Pentothal i.v., Which Caused Pronounced 
Depression of the Respiration. 

The First 20 Seconds Following Administration of 
N20—02 no Spontaneous Respiration is Taking 
Place, Which Causes Marked Initial Rise in Pressure. 
This Rise is Proceeding During Spraying and In- 
tubation. Hyperventilating the Patient 60 Times a 
Minute Carries the Pressure Below the Preanesthetic 
Value. 

During Continued Hyperventilation Fluothane is 
Supplied Which Instantly Provokes Rise in Pressure. 
After Turning off the Supply of Fluothane the Pres- 
sure Presents a Falling Tendency. 








a) CO2 retention produced by depression of 
respiration or obstruction; 

b) Increase in the central venous pressure pro- 

duced by excitement, coughing, laryngeal 

spasm, scoline twitchings etc. 
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Represent the Influence of “Scoline Cramps” on the 
Cerebrospinal Pressure. 75 mgs of Scoline is Given 
2 Seconds Before the Commencement of the Re- 
presented Curve. 
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Fig. 10. 
Represents Rise in Cerebrospinal Pressure and COz 
per Cent During Inhalation of pure Oxygen in Semi- 
closed System with Water's Absorber. 


II. Relaxants. 

Two types of relaxant with modes of action 
which are, in principle different were investig- 
ated: Scoline (succinylcholine) and D-tubocura- 
rine (curare preparation). On rapid injection of 
scoline, “seizures” may be produced which cause 
increase in intracranial pressure( Fig. 9). D-tubo- 
curarine, as such, appears to have no effect upon 
the intracranial pressure. Apnoea following ad- 
minitration of a relaxant produced increase in 
the cerebro-spinal pressure and the CO2 per- 
centage and both of these values may be lowered 
by means of hyperventilation. 

In several cases, coughing occurred immediately 
after intubation when scoline had been employed. 
This resulted in a marked increase in cerebro- 
spinal pressure (Fig. 4). 


III. Type of Respiration. 


It was demonstrated in various cases how pas- 
sive hyperventilation was capable of reducing a 
cerebro-spinal pressure which had been raised 
on account of COz retention (Figs. 5, 6, 7 and 8). 
Further, it was shown that energetic hyperven- 
tilation immediately prior to the period of apnoea 
during spraying could prevent the occasionally 
very violent increases in intracranial pressure 
which may occur during these procedures. 

It did not prove possible to find a single ex- 
ample of increase in cerebro-spinal pressure 
caused by controlled respiration. 


IV. System of Anaesthesia. 


Administration of anaesthesia or O2 alone in 
a semi-closed system produced parallel increases 
in the cerebro-spinal pressure and CO» percentage 
(Fig. 10). 

The semi-open system with Ruben valve does 
not appear per se to affect the intracranial pres- 
sure. 


DISCUSSION 


Various authors have found that drugs of the 
barbiturate group depress the intracranial pres- 
sure (Horsley (12), Lazorthes & Cam- 
pan (18, 19), Stephen et al. (24) and W o- 
ringer (28)). Numerous authors stress that 
the fall in pressure only occurs when CO2 re- 
tention is avoided (Lazorthes & Campan 
(18), Woringer (29) and Stephen et al. 
(24)). 

The investigations undertaken here fully con- 
firm the reports in the literature concerning the 
effect of the barbiturate group of drugs upon the 
intracranial pressure. 

Any increase in cerebro-spinal pressure pro- 
duced by the drugs in question coincided with 
increase in the CO2 percentage. 

Increase in pCO2 produces intracranial vaso- 
dilatation with subsequent increase in cerebral 
blood flow, which results in increased intra- 
cranial pressure (Wolff & Lennox (27), 
Coob & Smith (6), Kety et al. (16) and 
Ryder et al. (23)). 

Himwich (11) and Wechsler (26) found 
that pentothal reduces the oxygen consumption 
of the brain. Simultaneously with the fall in the 
metabolism of the brain, the cerebral blood flow 
diminishes and with it the intracranial pressure. 

The pressure-lowering effect of pentothal should 
thus result from reduction of cerebral blood flow 
and possible increase in pressure should thus be 
due to increased COs tension in the blood with 
subsequent intracranial vasodilatation and in- 
creased cerebral blood flow. 

There appears to be general agreement that 
induction with ether causes increase in the intra- 
cranial pressure (Brennan (2), Woringer 
(28), de Elio & Vela (10), Woringer (29), 
Stephen (24) and Lundberg et al. (20)). 

Several factors have been suggested as causes: 
1) increase in venous pressure resulting from 
coughing, excitation etc. 2) increase in venous 
pressure as the result of a direct effect of the 
anaesthetic, 3) CO2 retention on account of ob- 
struction or depression of respiration, 4) in- 
creased brain volume on account of the vasodila- 
tive effect of ether. 

As several authors (Brennan (2), de Elio 
& Vela (10), Woringer (29) and Stephen 
(24)) have found that the cerebro-spinal pres- 
sure falls to the original value when the third 
stage of anaesthesia is established, the last-men- 
tioned factor cannot be of any great significance. 
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The same argument may be quoted against the 
assumption that ether has any direct increasing 
effect on the venous pressure. 

The measurements undertaken here confirm the 
observation that ether produces increase in the 
intracranial pressure during induction. The initial 
rise coincides with excitation and must, there- 
fore, be presumed to be due to increased venous 
pressure on account of muscular tension. 

Later increases may be due to CO2 retention 
on account of either obstruction or the irregular 
respiration which occurs in the first and second 
stages of anaesthesia. 

Cough and laryngeal spasm cause increase in 
cerebro-spinal pressure on account of increase 
in central venous pressure and therefore also in 
the intracranial venous pressure. 

The fact that the pressure falls to normal values 
in the third stage may be because the respiration 
here is regular and deep and the CO2 ventilation 
presumably adequete. 

It does not appear to be necessary to presume 
that ether produces increase in the cerebro-spinal 
pressure either by a direct effect upon the venous 
pressure or by increase of the brain volume on 
account of its vasodilative effect. The observation 
that the cerebro-spinal pressure falls to the origi- 
nal level in the third stage suggests, as mentioned 
previously, that these factors have no great signi- 
ficance in this connection. 

Trilene is recommended by numerous authors 
as an anaesthetic for use in neurosurgery as it 
is reported that the drug has no effect upon the 
intracranial pressure (Brittain (5), Wor in- 
geret al. (28), Lazorthes & Campan (19), 
Tugnoli (25), Dodd et al. (8) and von 
König (17)). 

The measurements undertaken here confirm 
this. The initial increase in the cerebro-spinal 
pressure on administration of trilene coincides 
with increase in the CO2 percentage. When free 
airway is established, both values fall (Fig. 3). 

As reported by Woringer et al. (27), trilene 
is capable of producing a slight fall in cerebro- 
spinal pressure on account of its stimulatory 
effect upon respiration with subsequent improved 
COs ventilation. 

Pronounced tachypnoea occurs on overdosage 
with trilene. This frequent and shallow respira- 
tion will produce reduced CO excretion with 
subsequent increase in the blood pCO2 and with 
it the cerebro-spinal pressure. 

Fluothane was early recognized as a parti- 
cularly suitable anaesthetic for neurosurgery be- 
cause, as with trilene, it is non-explosive and in- 
halation of the drug has no irritating effect upon 
the respiratory mucous membranes so that cough 
and, therefore, increase in intracranial pressure 
is avoided (Brindle (4)). 

The problem of the effect of fluothane upon 
intracranial pressure is interesting. In all cases, 
administration of fluothane was observed to pro- 





duce increase in cerebro-spinal pressure. It might 
immediately be assumed that this increase was 
due to CO2 retention on account of depression of 
respiration. As is the case with trilene although 
to a lesser extent, fluothane produces tachypnoea 
Brennan et al. (3)). It is not known with 
certainty whether fluothane also reduces the 
depth of respiration in the concentration em- 
ployed here (up to two per cent). 

The following observations are evidence against 
the supposition that CO> retention is the entire 
explanation of the increase in the intracranial 
pressure produced by fluothane: 

1) Fig. 6; no complete agreement between the 
graphs for the cerebro-spinal pressure and the 
CO2 percentage during induction. After with- 
drawal of fluothane, the cerebro-spinal pressure 
fell without a simultaneous fall in CO2 percentage. 

2) Fig. 7; here the cerebro-spinal pressure fell 
after the withdrawal of fluothane despite the in- 
creasing CO2 percentage on account of hypo- 
ventilation. 

3) Fig. 8; in this case the CO2 level was kept 
constant by means of hyperventilation. Admini- 
stration of fluothane caused the cerebro-spinal 
pressure to rise. On withdrawal of fluothane, the 
pressure fell promptly. 

No evidence was found that fluothane may not 
cause depression of respiration with subsequent 
increase in intracranial pressure. However, a 
material is presented, according to which it ap- 
pears probable that fluothane together with an- 
other factor or factors is capable of producing 
an increase in pressure. 

Fluothane has a characteristic effect upon the 
circulation. In the majority of patients, a fall 
occurs in the blood pressure and pulse. Peri- 
pheral vasodilatation occurs. Compensatory vaso- 
constriction with haemorrhagia does not occur 
(Brennan et al. (3)). Fluothane has a sympa- 
tholytic effect. 

On account of its sympatholytic effect, fluo- 
thane might be expected to have a dilating effect 
upon the cerebral vessels and in this way pro- 
duce increased cerebral blood flow with subse- 
quent increased intracranial pressure. Against 
this it may be said that increased cerebral blood 
flow seems improbable when the blood pressure 
is falling. But the fall in blood pressure depends 
upon the concentration of fluothane and it is 
minimal (Brennan (3)), when this is main- 
tained at 1—2 per cent which was the case in 
this work. 

Figures 6, 7, and 8 show, further, that an in- 
crease in intracranial pressure occurs during ad- 
ministration of fluothane even although the ar- 
terial blood pressure shows a tendency to fall. 

Investigation of the cerebral blood flow during 
fluothane anaesthesia will, however, be necessary 
in order to check the explanation suggested above 
of the effect of the drug upon the cerebro-spinal 
pressure. 
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It is reported in the literature that N20—02 
does not cause any increase in intracranial pres- 
sure when hypercapnia and anoxia are avoided 
which is the case when the N20 concentration 
does not exceed 50 per cent (Brennan (2), 
Woringer et al. (28, 29) and Tugnoli 
(25)). 

Woringer et al. (26) reported that cyclo- 
propane in concentrations of 50 per cent caused 
an increase in cerebro-spinal pressure in the 
course of a few minutes. Lesser concentrations 
should probably not give rise to any increase in 
pressure. 

Woringer et al. (29) found, however, in 
1954, that inhalation of 15 per cent cyclopropane 
gave rise, in the course of a few minutes, to 
parallel increases in the CO2 percentage and the 
cerebro-spinal pressure. Both values fell on with- 
drawal of cyclopropane. 

As it was demonstrated that, in all the cases 
in which a semi-closed system was employed, an 
initial increase of pressure occurred, the cerebro- 
spinal pressure levels were investigated prior to 
the commencement of the anaesthesia during in- 
halation of 100 per cent O2 in a semi-closed sy- 
stem. It was clearly demonstrated that the cere- 
bro-spinal pressure and the CO2 percentage rose 
after the commencement of the inhalation of 
oxygen and that both values fell when the mask 
was removed (Fig. 10). 

When increase in pressure occurs immediately 
after the commencement of the anaesthesia when 
a semi-closed system is employed, this is thus 
due to CO2 retention. 

There is no evidence to suggest that the gaseous 
anaesthetics investigated had any direct effect 
upon the intracranial pressure. 

The increases in pressure can all be explained 
by COz retention or increase in the central venous 
pressure. 

In the cases where scoline was administered so 
rapidly that it produced violent “muscle spasms”’, 
increase in cerebro-spinal pressure resulted (Fig. 
9). The reason for this increase must be increase 
in the intracranial venous pressure caused by 
increased central venous pressure produced by 
increased venous return from the extremities, as 
the generalized muscular spasms act as one mas- 
sive venous pump. Stephen et al. (24) showed 
a graph with increase in cerebro-spinal pressure 
during an epileptic seizure. No description of 
increase in cerebro-spinal pressure caused by 
scoline spasms could, however, be found in the 
literature. 

It is striking that, in several cases, cough oc- 
curred immediately after intubation (with re- 
sulting increase in intracranial pressure) when 
scoline was employed. The following may be 
considered as reasons for the occurrence of this 
cough: 1) spraying of the larynx and trachea had 
not been affective, 2) the local anaesthetic em- 
ployed (carbocaine — d-1-N-methyl-pipecolic 





acid 2-6-dimethyl anilide) was not sufficiently 
effective, 3) the anaesthesia was too light to 
permit the patient to tolerate the tube when the 
effect of scoline ceased. A combination of all of 
these possibilities may, of course, have been pre- 
sent. 

The reason for the increase in the cerebro- 
spinal pressure on coughing is increase in the 
intracranial venous pressure on account of in- 
creased central venous pressure resulting from 
the increase in intrathoracic pressure caused by 
the coughing. 

Dodd et al. (8) do not recommend the em- 
ployment of short-acting relaxants as they state 
that the effect has ceased before the anaesthesia 
is stabilized so that cough may occur on intuba- 
tion. Jensen-Pauls & Jensen (15) drew 
the same conclusion. The employment of long- 
acting relaxants such as D-tubocurarine was re- 
commended. 

To the above-mentioned argument against the 
use of short-acting relaxants, it may be added 
that the depolarized relaxants are capable of 
producing increase in cerebro-spinal pressure on 
account of the generalized “muscle spasms” 
which administration of such drugs may oc- 
casion. 

Lazorthes & Campan (18) state that the 
type of respiration is more important in neuro- 
surgery than the anaesthetic itself. They state 
very rigorously that controlled respiration has 
only one indication in neurosurgery, viz., re- 
spiratory arrest. In support of this, it is stated 
that in controlled respiration, the normal thoracic 
function is abolished and replaced by an external 
ventilatory force. The normal negative inspiration 
pressure in the thorax is replaced by a positive 
pressure while the expiratory positive pressure 
is more or less unchanged. The intrathoracic 
pressure is thus positive both during inspiration 
and expiration, which causes increased central 
venous pressure. As the cerebral veins are directly 
connected by valveless veins with the central 
veins, they are particularly sensitive to increased 
pressure here. 

Assisted respiration has the same effect as con- 
trolled respiration although to a lesser extent. 

None of these deliberations can be contradicted 
but against the article it may be said that the 
authors have not considered the influence of the 
COs tension upon the intracranial pressure, nor 
have they measured the reaction of this pressure 
to controlled or assisted respiration. 

Brecher & Mixter (1) find that normally 
the bloodstream in the superior vena cava is in- 
creased considerably during inspiration when 
the extrathoracic veins empty themselves into 
the intrathoracic veins as evidenced by the fall 
in pressure in the jugular veins. On artificial 
respiration, positive inflation of the lungs reduces 
the flow of blood in the vena cava and deflation 
increasis it. 
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Hubay et al. (14) found, however, that from 
a clinical point of view, positive pressure ven- 
tilation had little effect upon the circulation un- 
der normal conditions. On positive intrathoracic 
pressure, the venous blood accumulates peripher- 
ally so that the pressure-gradient from here to the 
right atrium is increased by compensation. 


Conforti & Cuocolo (7) confirmed the 
conclusions in the above mentioned work. It ap- 
pears, further, that with inflation pressure of 10 
cm H20 (such a high pressure cannot be pro- 
duced by the ventilation systems normally em- 
ployed) the cerebro-spinal pressure rises five cm 
during inspiration and two cm during expiration. 
These must be regarded as negligible increases 
and for this reason the authors also conclude that 
assisted or controlled respiration is not contra- 
indicated in neurosurgery. 

Pflüger (21) states that controlled respira- 
tion in a curarized patient tends to provoke in- 
crease in intracranial pressure. Any increase in 
pressure in the thoracic cage, whether this be 
due to obstruction of the respiratory passages or 
by pressure on the bag of the anaesthetic appa- 
ratus, will result in increase in intracranial pres- 
sure as the valveless thoracic veins are directly 
connected with the cerebral veins. 


The same arguments may be raised against 
these deliberations as against the article by La- 
zorthes & Campan. 

Ressel (22) found, in experiments on dogs, 
that the cerebro-spinal pressure rose by 25 per 
cent of the increase in intrabronchial pressure. 
Drubeet al. (9) reported similar findings. 


Several of the authors mentioned recommend 
alternating-pressure respiration (i.e. positive in- 
trabronchial pressure during inspiration and ne- 
gative pressure during expiration) so that the 
normal intrathoracic variations in pressure are 
more nearly approximated although the con- 
ditions are reversed (normally the intrathoracic 
pressure is negative during inspiration and posi- 
tive during expiration). 

In summarizing, it must be stated that no agree- 
ment exists as regards the advisibility of em- 
ploying controlled respiration in anaesthesia in 
neurosurgery. 

The investigations undertaken here confirm 
the researches by Lundberg et al. which 
showed how passive hyperventilation was cap- 
able of reducing raised cerebro-spinal pressure 
which had been raised on account of CO2 reten- 
tion (20). 

The conclusion must, therefore, be that hyper- 
ventilation has two effects upon the intracranial 
pressure: (1) pressure-lowering effect on account 
of reduction of pCO2 with subsequent reduction 
in cerebral blood flow and (2) pressure-increas- 
ing effect on account of increase in the central 
and, therefore, the intracranial venous pressure. 
It must be emphasized that the significance of 


en 


(1) appears to outweigh the significance of (2) 
entirely. 

When the anaesthetic gives rise to increase in 
the alveolar CO2 percentage, simultaneous in- 
crease in the intracranial pressure and the arte 
rial blood pressure may be observed (see Fig, 
5 & 8). The increase in the arterial blood pres- 
sure is due to a direct effect upon the vasomotor 
centre with subsequent contraction of the arteri- 
oles while the increase in the intracranial pres- 
sure, as previously recorded, is due to the intra- 
cranial vasodilatation due to raised pCO2 with 
resulting increased cerebral blood flow. When 
both pressures are reduced by hyperventilatation, 
the fall in the arterial blood pressure is produced 
via the vasomotor centre while the fall in the 
intracranial pressure is produced by means of 
reduction of cerebral blood flow. 

Where fluothane was concerned, an increase 
in the intracranial pressure was observed despite 
falling arterial blood pressure. 

Thus, in the present material, it has not proved 
possible to demonstrate any connection between 
the effect of the anaesthetic on the arterial blood 
pressure and on the intracranial pressure. 

Finally, it may be recorded that only quantita- 
tive but not qualitative differences between the 
reactions of primarily normal and primarily 
raised intracranial pressures to various stimuli 
were found. 

SUMMARY 

The conditions of intracranial pressure were 
investigated in 28 patients during the administra- 
tion of general anaesthesia. 

All anaesthetics may produce increase in in- 
tracranial pressure if the administration gives 
rise to: 

1) CO2 retention (on account of depression of 
respiration and/or respiratory obstruction). 

2) Increase in central venous pressure (pro 
duced by excitation, cough, laryngeal spasm, 
respiratory obstruction, scoline, etc.). 

When the above-mentioned factors can be ex- 
cluded, certain anaesthetics have a direct effect 
upon intracranial pressure: 

1) Pressure-lowering effect (barbiturate group). 
2) Pressure-raising effect (fluothane). 

Finally, certain anaesthetics, per se, appear to 
have no effect upon intracranial pressure: 

1) Ether?, 2) Trilene, 3) Gaseous anaesthetics 
N20 and C3Ho). 

As relaxants in neurosurgery, non-depolarizing 
long-acting drugs (e.g. D-tubocurarine) are pre- 
ferable to the depolarizing short-acting relaxants 
(e. g. succinyl choline). 


SUMMARIO 
Willy Séndergaard: PRESSION INTRACRANIAL 
DURANTE ANESTHESIA GENERAL 
Esseva investigate le conditiones del pression 
intracranial apud 28 patients durante administra 
tion de anesthesia general. 
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Tote anestheticos pote producer augmento de 
pression intracranial, si le administration da 
causa a 
1) retention de Goz (per depression del respira- 

tion e/o per obstruction respiratori). 

2) Augmento de pression venose central (per 
excitation, tusse, spasmo laryngee, obstruc- 
tion respiratori, scoline etc). 

Quando le supra mentionate factores pote esser 
excludite, certe anestheticos possede un effecto 
directe super le pression intracranial: 

1) effecto pression-reductive (gruppo barbitura- 
tos) 

2) effecto pression-augmentative (fluothane). 

Finalmente certe anestheticos pare esser sin 
ulle effecto per se super le pression intracranial. 

1) ethere? 2) Trilene 3) anestheticos gasose 
N20 e Ca3He. 

Como relaxantes in neurochirurgia drogas non- 
depolarisante con activitate longe (per exemplo 
D-tubocurarine) es preferibile al relaxantes de- 
polarisante con activitate curte (per exemplo suc- 
cinyl choline). 
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STEROID THERAPY AS A CAUSE OF DEATH 


By JOHANNES MOSBECH 


Diseases of medical progress are diagnosed in- 
creasingly frequently (Moser 1959, Capper & 
Moser 1960), and among them the untoward 
side-effects of steroid therapy belong to the more 
important. 

While the reversible Cushing-like disorders are 
relatively benign, the complications due to acute 
adrenocortical insufficiency, to gastric or duo- 
denal ulcer with perforation or hematemesis, and 
to the infection-potentiating effect of steroids, 
belong to the more serious. The real incidence 
of steroid-caused complications is unknown and 
for evident reasons difficult to estimate. In the 


From the National Health Service, Statistical Section. 
(Head: Marie Lindhardt.) 





present material an attempt is made to analyse 
the mortality in Denmark due to steroid treat- 
ment. 


MATERIAL 

The material has been gathered from the mor- 
tality statistics of the National Health Service, 
Statistical Section. Since 1951 the causes of death 
have been tabulated according to the World 
Health Organization’s International Classification. 
All death certificates from the period 1955—59 
coded E 953: “Therapeutic misadventure in ad- 
ministration of drugs or biologicals” have been 
examined, and all cases mentioning steroid thera- 
py given during the illness have been included 
in the material. All patients except two were in 
hospital at the time of death. The case records 
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Table 1. 
The Annual Distribution of the Number of Deaths 
Induced by Steroid Therapy. 


Table 4. 
The Actual Causes of Death Among the Patients 
Treated with Steroids. 

















Year Males Females Diagnosis Males Females 
ER: ken 1 2 Acute adrenal insufficiencv. 7 13 
EE a ia 2 1 Gastric of duodenal ulcer: 
rr 3 7 BO! es deet 3 3 
eee | 10 Heaematemesis .……..….…..……. 3 7 
U ain 3 5 Infection: 
A | 
Total … 13 95 Tubeseuleais … , | 
EE 25 


for the patients were reviewed with respect to 
aetiological factors, clinical picture and autopsy 
findings. 8 patients, all females, were excluded 
from the material because of insufficient data, or 
because a thorough analysis of the case records 
failed to give satisfactory support to the supposed 
‘ausal relationship between the steroid treatment 
and the lethal outcome. 


Table 2. 
Age and Sex Distribution of the Lethal Cases 
Induced by Steroids. 








Age Males Females 

ens 1 _ 
MRE _— bet 
20-29 .…..……. 1 
30—39 .…...…. - | 
4049 .….…….….……. | 
50-59 .….….……. 2 + 
RK ree oee 5 12 
Wa ie enn 1 6 





During the five vear period the death could, 
according to the information available from the 
hospital records, with reasonable certainty be 
attributed to steroid therapy in a total of 38 
patients, 25 females and 13 males. 

Between three and 14 cases of death occurred 
per year with an average of seven cases, i.e. an 
annual mortality of 1.5 per million inhabitants. 

Table 1 gives the annual distribution of the 
lethal cases. An increase in the period 1957—59 
is registered in accordance with the increasing 
use of steroids. 


Table 3. 
Diseases for Which Steroid Therapy was Given. 








Diagnosis Males Females 
Rheumatoid arthritis ………..... 9 20 
Spondylarthrosis ankylopoetica 1 — 
Disseminated sclerosis .……….…… 1 —- 
Asthma bronchiale .……….….....…. -- 1 
Lymphatic leuksemia …………...…. — 1 
Heemolytic anemia ........... 1 
DOED MOE eee es 1 1 
BOBA 57 eh oe ot ree 0 1 
Adrenogenital syndrome ……… 1 

Total .… 13 25 





The age distribution is given in Table 2. It is 
seen that steroid-induced fatalities are more com- 
mon in the older age groups; the average is 51.8 
vears for males and 61.5 vears for females. The 
reason is that the drugs are most often prescribed 
to patients in and above the fifth and sixth de- 
cade, which include most of the persons with 
rheumatoid arthritis. % of the lethal cases treated 
with steroids suffered from this disease (Table 
3). Other diseases are only represented with 
single patients. 


Table 5. 
Preparations used by the Patients Treated 
with Steroids. 








Preparation Males Females 
Cortisene ………..……. 4 6 
Prednisone …………. 8 18 
Corticotropine …… 1 1 

Telat...… 13 25 





Among the actual causes of death due to steroid 
treatment, acute adrenal insufficiency occurred 
with greatest frequency, about half of all cases 
(Table 4). Gastric ulcer with perforation or he- 
matemesis was the cause of death in almost the 
other half of the patients. In only one single case 
was the death attributed to a fulminating acute 
tuberculous infection. Among the drugs given, 
prednisone or its derivatives was given most often 
(Table 5). 

From Table 6 it is seen that most of the patients 
had been given steroid treatment for a longer 
period. 


Table 6. 


Duration of Treatment with Steroids. 








Duration Males Females 
< 6 months 1 5 
612 » R 3 
3 vears 3 8 
over 3 vears 5 9 
Total 13 25 
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DISCUSSION 

The literature concerning the side-effects of 
steroids is abundant (Moser 1959). Many re- 
ports have stressed the risk of acute ulcer in the 
patients (Bergentz 1955, Miller & San d- 
weis 1956, Allanby 1957), and the fact that 
hematemesis and perforation can occur without 
previous dyspepsia, the acute symptoms being 
more or less masked by the treatment, makes 
these complications especially serious (Alla n- 
by 1957, Lorber 1957, Popert & Davis 
1958). 

The reason for the enhanced incidence of ulcer 
is found partly in an increased secretion of gas- 
tric acid provoked by the steroids (Gray & al. 
1951), but apparently the associated decrease of 
the production of mucus, protecting the gastric 
mucous membrane, is of importance as well (H i r- 
schowitz & al. 1956). The clinical picture of 
the acute adrenal insufficiency induced by ster- 
oids has been known since the introduction of 
the treatment (Chancey & Bartz 1956, A l- 
lanby 1957, Slaney & Brooke 1957, Ste- 
vens 1960). It is explained by the atrophy of 
the adrenals often seen after long term steroid 
treatment. While it is well known that the lia- 
bility to infections is higher during steroid 
therapy because of reduced resistance, the lethal 
infectious complications in the material are re- 
latively rare compared with similar groups of 
patients (í. a. Allanby 1957). 

That only one case of lethal tuberculous in- 
fection occurred is noticeable, when the fear of 
activating tuberculous infection during steroid 
treatment is taken into account. 

The clinical picture of the lethal complications 
induced by steroids did not differ from earlier 
detailed descriptions (Allanby 1957). There is 
reason to stress that this acute form of disease 
may be expected in every patient receiving the 
drug and also to underline that immediate and 
vigorous treatment with adrenocortical hormones 
in high dosage as well as adequate handling of 
any acute lesion, e.g. hematemesis, perforation, 
infection, is urgently necessary. 

The practice of distributing to every patient 
in steroid treatment a card to be carried, con- 
taining the necessary information about drugs 
given, can yield important knowledge in case of 
emergency and thus facilitate a life-saving early 
treatment. 

The given incidence of fatalities induced by 
steroids in Denmark is based on mortality stati- 
stics combined with an analysis of the hospital 
record of each case. Only patients with charac- 
teristic clinical pictures and laboratory and 
autopsy findings were included in the material. 

It is obvious, however, from the way in which 
the material has been collected that the mortality 
rate found must be regarded as a minimum value. 

A death rate of about 1—2 per 1 million in- 
habitants per year on account of disease induced 





by steroids should be related to the very wide 
prescription of the drug, but the mortality found 
underlines that the risk is worth while con- 
sidering when steroid treatment is started. 


SUMMARY 


According to the mortality statistics in Den- 
mark 46 persons died from disease induced by 
steroids during the period 1955—59. By analysis 
of the hospital records available sufficient data 
were obtained for 38 patients, 25 females and 13 
males, to give evidence of a causal relationship 
between the steroid treatment and the lethal out- 
come. 

An average of seven cases occurred per vear, 
i.e, an annual mortality between one and two 
per million inhabitants. 

The fatalities of steroid treatment are most com- 
mon in older age groups. The average age is 51.8 
vears for males and 61.5 vears for females. % of 
the patients were given steroids because of rheu- 
matoid arthritis. The actual cause of death in 
one half of the patients was acute adrenal insuffi- 
ciency and in about the other half gastric ulcer 
with hematemeses or perforation. 

Only one sigle case of lethal fulminating tuber- 
culosis occurred. The findings are discussed in 
relation to clinical practice. 


SUMMARIO 
Johannes Mosbech: THERAPIA STEROIDE 
CAUSA DE MORTE 

Secundo le tabulas de mortalitate in Danmark 
46 personas ha morite per morbos steroide-indu- 
cite durante le periodo 1955—59. Per analyse de 
registros e jornales hospitalari on ha obtenite 
datos sufficiente de 38 patientes, 25 feminas e 13 
masculos, pro poner in evidentia un relation cau- 
sal inter le therapia steroide e le decesso. 

Le media de occurrentia esseva 7 casos per 
anno, i.e. mortalitate annual de inter un e duo 
per un million de habitantes. 

Fatalitates per tractamento steroide es plus fre- 
quente in le senior gruppos de etate. Le etate me- 
die es 51,8 annos pro masculos e 61,5 annos pro 
feminas. Tres quartos del patientes recipeva ste- 
roides a causa de arthritis rheumatoide. Le causa 
de morte actual esseva in un medietate del patien- 
tes insufficientia adrenal acute. In un altere 
medietate approximative le causa esseva ulcere 
del ventriculo con hematemesis o perforation. 

H occurreva solmente un singule caso de tu- 
berculosis fulminante letal. Le trovatas es discu- 
tite con relation al practica clinic. 
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EFFECT OF SIALIDASE 
ON THE ELECTROPHORETIC PROPERTIES OF 
HUMAN SERUM CHOLINESTERASE 


By OLE SVENSMARK 


Little is known about the properties of human 
serum cholinesterase as a protein (pseudocholin- 
esterase, unspecific cholinesterase). This is due 
to the fact that the enzyme is not available in a 
pure state. Surgenor&Ellis (1954) obtained 
a cholinesterase preparation with high enzymatic 
activity which contained considerable amounts 
of carbohydrate. However, since the preparation 
was not homogeneous on ultracentrifugation it 
could not be concluded with certainty that the 
enzyme is a glycoprotein. 

The fact that the enzymatic activity of cholin- 
esterase easily can be assaved, makes possible 
information about properties of the protein other- 
wise only obtainable if the pure substance were 
available in sufficient amounts. Chromatography 
on the ion-exchanger diethylaminoethyl-cellulose 
(DEAE-cellulose) indicates that cholinesterase 
which is identified by its enzymatic activity is 
an acid protein. It appeared together with other 
acid serum proteins (between albumin and coe- 
ruloplasmin). The question then arises whether 
the acidity is due to sialic acid residues. In glv- 
coproteins from human serum such as coerulo- 
plasmin, transferrin, haptoglobin and orosomu- 
coid available in a pure state and therefore amen- 
able to direct analysis and electrophoresis, the 
acidity was due to sialic acid (Popenoe & 
Drew 1957, Schultze & Sch wick 1957, 
Oncley, Eylar & Schmid 1958, Laurell 
& Brönnestam 1959). Sialic acid could be 
split off by a bacterial enzyme, sialidase (neura- 





From the Institute of Neurophysiology, University of 
Copenhagen. 





minidase, receptor destroying enzyme) whereby 
the electrophoretic mobility of the proteins was 
reduced. 

In the experiments presented in this report it 
was shown that sialidase did not abolish the 
enzymatic activity of cholinesterase. Therefore, 
the effect of sialidase on the electrophoretic pro- 
perties of cholinesterase could be studied by paper 
electrophoresis using the enzymatic activity to 
localize the protein. The experiments indicated 
that cholinesterase is an acid glycoprotein, more 
specifically a sialoprotein. 


METHODS 

Cholinesterase activity was determined by electro- 
metric titration at pH 7.4 with acetylcholine and 
butyrylcholine as substrates. The sialidase preparation 
used was “Receptor Destroying Enzyme” (Behring- 
werke, Germany). Incubation with normal human 
serum was performed at 25° C and pH 6.8. Paper 
electrophoresis was made in barbital buffer at pll 
8.6. Cholinesterase was visualized on the paper ac- 
cording to the method of Pintér (1957) in which 
a-naphtyl acetate served as substrate for the enzyme. 
Protein was stained with Amidoschwartz 10 B. Chro- 
matography on DEAE-cellulose was performed ac- 
cording to the procedure described by Sober et al. 
(1956). 


RESULTS 

Effect of sialidase on cholinesterase: In elec- 
trophoresis of normal serum at pH 8.6 choline- 
sterase is located between az-and g-globulin while 
the mobility of the sialidase-treated enzyme cor- 
responds to that of y-globulin (Fig. 1). Determi- 
nation of the mobilities of normal and sialidase- 
treated cholinesterase as a function of pH showed 
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that the isoelectric point of cholinesterase by the 
treatment with sialidase was displaced from below 
35 to about 7 (Svensmark & Kristensen, 
unpublished). The change of mobility during in- 
cubation with sialidase proceeds gradually with- 
out distinct steps suggesting that several sialic 
acid residues are released per molecule of protein. 
The mobilities of the a- and g-globulins were 
decreased as well (Schultze & Sch wick 
1957, Laurell 1959) although not to the same 
extent as that of cholinesterase (Fig. 1). 

The reduced acidity of cholinesterase after 
treatment with sialidase was also evident from a 
comparison of the DEAE-cellulose chromatogram 
of sialidase-treated and untreated serum. The 
sialidase-treated cholinesterase appeared together 
with y-globulin while the untreated cholinesterase 
appeared with acid proteins. 

The effect of sialidase on cholinesterase activity 
was determined titrimetrically with acetylcholine 
and butyrylcholine as substrates. In five experi- 
ments in which the incubation with sialidase was 
sufficiently long to allow the mobility of cho- 
linesterase to attain minimum values, the enzy- 
matic activity of cholinesterase remained un- 
changed as compared with that of untreated se- 
rum. 

Occurrence of sialidase in human serum and 
spinal fluid: In normal human serum the mobility 
of cholinesterase remained unchanged even when 
the serum was kept at room temperature for 
months. This indicates that normal human serum 
has no sialidase activity. Human spinal fluid, on 
the other hand, contained sialidase, in that spinal 
fluid induced similar changes in serum as the 
sialidase preparation. The activity was, however, 
low: one ml of spinal fluid exerted the same 
effect on the cholinesterase mobility as 0.1 mg 
of the sialidase preparation. The occurrence of 
sialidase in spinal fluid is in accordance with 
the finding of free sialic acid in spinal fluid 
(Uzman & Rumley 1956) and with the oc- 
currence of a cholinesterase fraction of low mo- 
bility (Svensmark 1958, 1960). Sialidase ac- 
tivity was present in a single serum pool con- 
taining sera from patients. When added to normal 
serum in small amounts the abnormal serum 
reduced the mobilities of cholinesterase and of 
a- and g-globulins. The effect of one ul of the 
abnormal serum corresponded to the effect of one 
mg of the sialidase preparation. The donor of the 
abnormal serum could not be identified. 


SUMMARY 


Treatment of human serum with sialidase pro- 
duced a decrease of the mobility of cholinesterase 
without affecting the enzymatic activity. The 
results indicate that human serum cholinesterase 
is an acid glycoprotein (sialoprotein) with sever- 
al sialic acid residues per molecule. Sialidase 
could not be detected in normal serum, whereas 
spinal fluid showed weak sialidase activity. In 


a single pool of patient serum there was marked 
sialidase activity. 


SUMMARIO 
Ole Svensmark: INFLUENTIA DE SIALIDASE SUPER 
LE PROPRIETATES ELECTROPHORETICG DE 
CHOLINESTERASE IN SERO HUMAN 
Tractamento per sialidase de sero human pro- 
duceva un decrescentia de mobilitate del cholin- 
esterase sin influer super le activitate enzymatic. 
Le resultatos indica que human cholinesterase se- 
ral es un glycoproteina acide (sialoproteina) con 
plure residuos de acido sialic per molecula. Il 
non esseva possibile deteger sialidase in sero 
normal, durante que liquido spinal monstrava un 
basse activitate de sialidase. Un sol portion de 
sero de un patiente presentava un marcate activi- 
tate de sialidase. 
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Fig. 1. 


Paper Electrophoresis at pl 86 of Serum (A) and 

of Serum Incubated with 10 mg/ml of a Sialidase 

Preparation (B) at 25° C for 12 Days. One of Each 

Pair of Strips (A1, B:) was Stained for Protein and 
the Other (A2, Bz) for Cholinesterase (ChE). 
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VOLVULUS OF THE CAECUM 


By ERIK CHRISTENSEN and ERIK ADLER PETERSEN 


Volvulus of the caecum is a rare and serious 
form of intestinal obstruction, first described by 
Rokitansky (14) in 1841. 

Jacobsen (8) found caecal volvulus consti- 
tuting 11 per cent of the total number of intesti- 
nal obstruction cases, while Pratt (13) found 
5 per cent. Later workers give the figure of 1 
per cent (4, 10, 11). 

Among 439 Scandinavian cases from Bruus- 
gârd’s (1) collective review, 284 (65 per cent) 
were volvulus of the sigmoid colon, 141 caecal 
volvulus (32 per cent), and 14 cases of volvulus 
of the transverse colon (3 per cent). These fi- 
gures are in accord with those given by other 
workers (3). 

No age is immune. The voungest case reported 
was an infant of 10 months, the oldest a man of 
89 vears. The majority are seen in young adults 
(19). There is no sex prevalence. 

As the torsion in most cases comprises the cae- 
cum, parts of the ascending colon and the ter- 
minal ileum, “volvulus of the right colon”, as 
suggested by Wolfer & al. (1942) (19) is a bet- 
ter designation. An abnormal mobility of the 
caecum must be present to make a torsion possib- 
le. Autopsy examinations have shown an abnor- 
mal caecal mobility present in 11 per cent of 
cadavers (7). It is surprising from these figures 
that volvulus of the caecum is not more common 
and there is no doubt that many cases go unre- 
cognized. 

A persisting right mesocolon, a common ileo- 
colic mesentery or malpositions of the caecum 
combined with an abnormal fixation of the as- 
cending colon and the terminal ileum, are salient 
causal factors. Because of the peculiar caecal 
structure, distension of the caceum, which is 
called the “caecal cesspol” by Flint (5), leads 
to a tendency to kinking, partly caused by the 
iliopsoas muscle, and partly by the small bowel’s 
draw in a medial direction. 

Torsion may take place around a transverse, 
an oblique, or a parallel axis (18), and a torsion 
af 180 degrees leads to obstruction. A torsion of 
more than 180° compromises arterial supply (15). 
Jumping, dancing, exercise, overeating have been 
named as exciting factors. Likewise a high-residue 
diet, as seen in the Baltic Countries during World 
War I, is thought to be provoking. Among Don - 
hauser & al’s (4) 100 cases, the obstruction 
accompanied pregnancy in 10. According to 
Pratt (13), the abnormal peristalsis elicited by 


From the Surgical Department A (Head: S. V. Bag- 
ger) and the Radiological Department, Frederiksberg 
Hospital (Head: H. Christiansen), Copenhagen. 





early pregnancy vomiting is responsible for the 
caecal volvulus of pregnancy. 

It has been suggested by some authors that 
withdrawal of abdominal packs, or manipulation 
of the bowel at operation might precipitate vol- 
vulus. In most cases the time interval between 
laparotomy and the occurrence of caecal volvu- 
lus is too great for this to hold true. Six cases of 
volvulus of the caecum as a postoperative com- 
plication were reported by Jordan & al. (9), 
occurring on the second to fifth postoperative 
day, four of the cases being laparotomies. The 
incidence was one in 25,500 laparotomies. 


MATERIAL 


Among 195 admissions for intestinal obstruc- 
tion (cases caused by incarcerated hernia or in- 
tussusception have been excluded) to the Surgi- 
cal Department A of Frederiksberg Hospital du- 
ring 19491958, 29 had volvulus. Four of these 
were volvulus of the caecum (2.2 per cent) 
(Table I). 


Table 1. 
Incidence of Different Forms of Volvulus. 











Author Caecum Sigmoid ennen hap 
Jacobsen (8) .... 42 % 11 % 47 % 
Wangensteen (16). 18 % 36 % 44 % 6 % 
Sweet (15) …….……. 11 % 19 % 68 % 


REENER 14 % 69 % 17 % 





Case 1: A woman of 47 years was admitted as an 
emergency case with a diagnosis of acute intestinal 
obstruction. She had a history of diffuse, crampy 
pains and a growing abdominal distension. A straight 
X-ray revealed distension of the right colon, and a 
barium enema showed filling of the left and trans- 
verse colon with signs of torsion at the hepatic 
flexure. Immediate laparotomy confirmed this: an 
enormous 360 degrees clockwise torsion of the caecum 
and ascending colon was turned back and a right 
hemicolectomy performed. The postoperative course 
was uneventful. She was seen four vears later and 
had no complaints. 


Case 2: A 37-year-old woman was admitted with a 
history of right-side pains and vomiting. X-ray photos 
showed a narrowing between the caecum and ascen- 
ding colon with dystopia of the caecum. There was no 
complete bowel oeclusion, but operation was decided 
upon. At laparotomy (1949) a chronic volvulus of the 
caecum was found, with a long mesentery of the 
ascending colon and thin veil-like fibrous adhesions 
forming a torsion on the middle of the ascending 
colon. A right hemicolectomy with side-to-side anasto- 
mosis was performed, and the postoperative course 
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was uneventful. She was readmitted in February 1955 
with subileus. 

As X-ray studies showed irregularities of the stoma, 
a revision laparotomy was performed. A sacciform 
dilatation of the former ileal invagination had been 
transformed into an orange-sized cul-de-sac and had 
to be resected. She ran a smooth postoperative course. 

Case 3: A 74-year-old man, who four vears earlier 
had been treated conservatively for appendicitis, was 
admitted as an emergency case in 1952 with a two 
days’ history of a suddenly started distension of the 
abdomen and pain. A straight X-ray showed an enorm- 
ously dilated gut with a fluid level, and dilated small 
bowels. At laparotomy an 180 degrees clockwise tor- 
sion of the caecum, causing an extreme dilatation of 
this gut, was found. The caecum was turned back and 
a caecostomy performed. In spite of vigorous resto- 
rative measures a postoperative paralysis of the 
bowels could not be surmounted in this frail old 
man, and he died on the third postoperative dav. 


Case 4: A 59-year-old woman, who in 1935 had an 
appendicectomy, and since 1950 was suffering from 
bronchial asthma and chronic bronchitis with conco- 
mitant cor pulmonale, was admitted to a medical 
department of Frederiksberg Hospital on September 3, 
1958, because of abdominal pain. She had in 1953 
undergone radium treatment for cancer of the uterine 
cervix. There was a history of constipation, flatulence 
and abdominal pain, and an acute exacerbation had 
set in on September 2 with lower abdominal pain, 
distension, dryness and no bowel movement or pas- 
sage of flatus. After observation she was seen by a 
surgeon on Sept. 5 at 6. P. M. and transferred to the 
Surgical Department A. A straight X-ray of the ab- 
domen showed bowel obstruction and caecal volvulus. 
On examination the abdomen was slightly distended, 
meteoristic, and a lump was felt in the right iliac 
fossa, with no bowel sounds audible. She was a poor 
risk case, but operation was vitally indicated. At lapa- 
rotomy the abdomen was entered through a lower 
right transrectal incision. A 360 degrees clockwise 
torsion of a mobile caecum was encountered with 
signs of small bowel obstruction. Detorsion was easy, 
and the caecum was fixed by performing a caecostomy. 
During the postoperative course she was put on con- 
tinous suction (Miller-Abbott-tube), synstigmine drip, 
lung physiotherapy, antibiotices and steroids. She had 
several asthmatic attacks, and the postoperative course 
was somewhat protracted. Three weeks later the 
caecostomy had to be closed. After this convalescence 
was smooth. 


DISCUSSION 


Caecal volvulus may thus be acute or recurrent. 
The clinical picture of acute volvulus is that of 
bowel obstruction, while specific signs are not 
seen. The diagnosis may be arrived at from the 
history, localized tympanism, distension or mass, 
and is often confirmed by x-ray studies. 

The recurrent form presents a varied clinical 
pattern. The patients have a long history of re- 
peated attacks of varying intensity. There may be 
any degree of colic pain, distension, and vomit- 
ing. Often there is no abdominal tenderness, and 
uo fever or raised pulse rate are seen unless com- 





plications have set in. In 1958 Nelson & Bo- 
wers (12) reported nine cases of volvulus of the 
caecum and sigmoid colon. Seven of these showed 
the picture of the recurrent form, five of these 
being recurrent caecal volvulus. These seven pa- 
tients had in all been submitted to 14 operations, 
which could be related to previous attacks. In 
two patients appendicectomy, cholecystectomy, 
and excision of the right tube and ovary had been 
performed, before recognition of a recurrent 
caecal volvulus as the cause of the pains was 
arrived at. 

X-ray diagnosis: Straight X-rays show dilated 
coils of small bowel, with fluid levels in the erect 
pictures, located to the right of the caecum, and 
absence of colonic distension. A greatly distended 
caecum is found in its normal or more often in 
an abnormal position; it is often difficult for the 
radiologist to decide that the dilated bowel seen 
is the caecum. When the caecum is outlined by 
gas, the ileocaecal valve may be visualized to 
the right of the caecum (2, 17). In two of Dixon 
& Meyer'’s (3) cases the caecum looked like the 
stomach, and in only one of their nine operated 
cases was the dilated bowel preoperatively recog- 
nized as the caecum. It may be mistaken for the 
sigmoid; according to Friman-Dahl (6) 
however, only one fluid level is seen in caecal 
volvulus, but often two levels in sigmoid volvulus. 
Sometimes a spiral distorsion of the mucous mem- 
brane folds at the site of twisting is visible be- 
cause of contrast with the gas in the bowel (11). 
In difficult cases, a barium enema — as used in 
all our cases — will often vield an exact diagno- 
sis. 

Treatment: In acute cases a detorsion with 
fixation of the caecum should be performed. In 
extreme dilatation of the caecum it should be 
drained to the surface through a caecostomy (10). 
This is a minor intervention and is well tolerated 
even in weak, old patients with bowel obstruc- 
tion. Because the double purpose of simple de- 
compression and fixation of the caecum is thus 
accomplished, caecostomy is in our view the 
operation of choice in acute cases of volvulus 
of the caecum. Often a needle aspiration of the 
caecum is advisable before detorsion of the bowel 
can be safely undertaken. If gangrene of the caec- 
cum has supervened, the non-viable bowel must 
be exteriorized or primarily resected, if the pa- 
tient’s condition will permit the latter, major 
procedure. 


Chronic and recurrent volvulus is treated by 
fixation of the caecum and ascending colon, and 
several methods have been described for this pur- 
pose. Dixon & Meyer (3) dissect a large 
rectangular flap of parietal peritoneum lateral 
to the bowel, and bury the ascending colon, ter- 
minal ileum, caecum and appendix beneath it. 
If this method is to be used, we would recommend 
a prophylactic removal of the appendix before 
burying the bowels behind the peritoneum. Ne l- 
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son & Bowers (12) recommend two peri- 
toneal flaps from the lateral side for the caeco- 
pexy, while Pratt & Fallis (13) incise the 
lateral parietal peritoneum along the caecum and 
the whole ascending colon, dissect it free and 
attach its border to the bowel’s anterior taenia 
with interrupted stitches. In some cases, like in 
our case 2, a right hemicolectomy is preferable. 

Because of the difficult diagnosis and the ensu- 
ing late treatment, mortality is still high. In 
Donhauer & Atwell’s (4) collective series 
of 100 cases 39 per cent died, and Wangen - 
steen (16) had a mortality of 10 per cent. On 
the other hand, Dixon &Mever (3) published 
a small series of nine operated acute cases with 
no mortality. 


SUMMARY 


In 11 per cent of autopsy examinations an ab- 
normal mobility of the caecum and ascending 
colon is found. This fact constitutes the anatomi- 
cal basis for the occurrence of caecal volvulus. 
Acute cases show signs of bowel obstruction, and 
even if a correct interpretation of the pictures 
obtained may sometimes be difficult, X-ray 
studies will often be the decisive factor in arriv- 
ing at the diagnosis. Treatment should in acute 
cases consist of detorsion and a caecostomy. In 
recurrent cases, some form of caecopexy or a 
right hemicolectomy is recommended. 


SUMMARIO 


Erik Christensen & Erik Adler Petersen: 
DEL INTESTINO CEC 


VOLVULO 


Investigationes per autopsia revela in 11 per 
cento un mobilitate anormal del intestino cec e 
del colon ascendente. Iste facto constitue le base 
anatomic pro le occurrentia de volvulo cecal. 


Casos acute presenta indicios de obstruction á 
testinal, e radiographos representa sovente 
ben que alicun vices difficile de interpretar co 
rectemente — le factor decisive pro arrivar 
diagnose. In casos acute le tractamento debe esser 
distorquimento e cecostomia. In casos recurrente 
on recommenda alicun methodo de cecopexia @& 
un hemicolectomia dextre. 
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